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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the factory. 
Hewlett-Packard further certifies that its calibration measurements are traceable to the National Institute of Standards and 
Technologies, to the extent allowed by the the Institute's calibration facility, and to the calibration facilities of other 
International Standards Organization members. 

WARRANTY 

This Hewlett-Packard instrument product is warranted against defects in materials and workmanship for a period 
of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option, 
either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall 
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, 
Buyer shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country. 

Duration and conditions of warranty for this instrument may be superceded when the instrument is integrated 
into (becomes a part of) other -hp- instrument products. 

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will ex
ecute its programming instructions when properly installed on that instrument. Hewlett-Packard does not war
rant that the operation of the instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, 
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmen
tal specifications for the product, or improper site preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PAR
TICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CON
SEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL 
THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard 
products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at 
the back of this manual. 
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Manual Contents 

Chapter 1 

General Information 

The HP 3245A Command Reference Manual contains an alphabetical description 
of the HP 3245A Universal Source command set, including HP 3245A commands 
and HP-IB commands, and lists error messages which apply to the instrument. 
This manual has two chapters. An overview of the chapters follows. 

Chapter 1 • General Information 

This chapter includes a functional command summary, an alphabetical command 
summary, and a list of error messages for the HP 3245A command set. It also 
describes the command reference page format. 

Chapter 2 • Commands 

This chapter contains an alphabetical description of all HP 3245A commands 
and the seven HP-!B commands which apply to the instrument. Each command 
entry describes the command, shows syntax and parameters, and provides an ex
ample program or program segment. 

Command Reference Page Description 
As shown in Figure 1-l, a command reference page includes the command 
keyword, command description, command syntax and parameters, remarks, and 
programming example(s). A description of each item follows. 

Command Keyword 

The command keyword listing shows the command and the associated query 
command (if any), such as DUTY/DUTY?. If there are two acceptable spellings 
for the keyword, the second spelling is included in parentheses, such as DISP 
(DSP), where DSP is the alternate form of DISP. 

Command Description 

The command description (title) is shown in bold. When the description is for a 
command and associated query command, the title refers to both commands. 
For example, in the DUTY/DUTY? description, Set/Read Duty Cycle means that 
the DUTY command sets the duty cycle, while the DUTY? command reads the 
duty cycle. 

Syntax 

Shows the command keyword and applicable parameter(s) (Some commands have 
no parameters.) Parameters are shown in italics with optional parameters 
enclosed in square brackets([]). For example, APPLY WFV pp_amplitudc [,ar
ray_name] has required parameter pp_amplitude and optional parameter 
array_ name. 

General Information 
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Parameters 

Describes parameter choices and ranges and includes power-on and default value 
(if any) for each parameter. The default value is used when a value is not 
specified for an optional parameter. 

Remarks 

Includes special information about the command and shows data returned (if 
any) by the query command. For example, DUTY? is the associated query com
mand for the DUTY command. 

Examples 

The example section shows typical BASIC language programs or statements for 
an HP 3245A at address 709. The example program syntax is applicable to HP 
9000 Series 200/300 controllers. The name in parentheses (if any) refers to the 
file name on the 3.5 inch or 5.25 inch example program disc. 

For example, in the title Example: Selling Duty Cycle (DUTY), the program list
ing is stored on the Example Programs disc titled "Example Programs -Command 
Reference" under file name DUTY. To run this program, load the appropriate 
disc in your controller, type LOAD "DUTY", and press the RUN key. 
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Commaod Keywocd DUTY /DUTY? 
Lists command keyword. COMMAND/GOMHAND? I 
refers to commantl and associated query 
co~rnand. COMMAND (COMMAND) means both Description 
keyword spellings are acceptable. 

Command Description I /Syntax 
Includes command title (in bold) plus 
summary description. 

Syntax 

Shows command format and paramet-ers. 
Parameters are shown in italics with 
optional parameters enclosed in square 
brackets ( []). 

Parameters --------------------/ 

Describes parameter choices and ranges. 
InchHles power-on and default value (if any) 
for each parameter. The default value is 
used when a value is not specified for an 
optional parameter, 

Rema~s -------------------' 

Includes special information about the 
command and shows data returned (if any) 
by the query command. 

Examples-----------------------+-----~ 

Shows typical BASIC language programs or 
statements for an HI' 3245A at address 709. 
Example program syntax is applicable to HI' 
9000 Series 200/300 controllers. The name 
in parentheses (if any) refers to the file 
name on the 3.5 inch or 5.25 inch example 
program disc. 

Remarks 

Example 

SeljRead Duty Cycle. DUTY sets the duty cycle for qmp etnd <qu~t·e "~":: \Wt 
put waveforms. DUTY? returns the dut\ cycle 0n The USE ch~nncl 

DUTY %.~duty 

DUTY? 

Duty c:cck brtwcen 5"~· ~tnd 95'!1
•;. P<n~·er-on "". dull'~ 50%. 

DUTY l{~_l!<:fJor Waveforms u.P .. ~<?_ .. 100 kHz 

At power-on, the dnty cycle for r~mp :-:nd "{]Unrc \l·nvd'ot·t11'- is 'i0"1. T!w dut' 
cycle can be 1·arie(l from ~%to {)~'!"• for frequencies up t0 !00 klh f'or squ~rc 
"'~\'-'cforms nbon~ 100kHz, an enor is gcncnti"d if The duty cycle i~ ~et to a 
value other th:ln 'iO% (DUTY 50). 

MomentaryJrregu!ari!L~.s_ in the Output IJI.I.?.~elonn 

Rqw~ft'd spedfkntion of the snmc dut~- cycle (e.g .. DUTY 15;DUTY 15) will 
cause momentary (::1pproximntc!y 120 m~ec) irrcgul;1ritics in the ,qycfonn be· 
cause the wn,-eform is relo~1dcd with a new dt:ty cycle 011 c;1ch execution 

Query Comma_!lf!JPUTY?) 

The DUTY? command ret\lfi1S the current dnty c de on the USE ch;lnnd (ch:-:n
nel A or B). 

Rel'!l~d Command~ 

i\PPLY RPV, APPLY SQV. FREQ. USE 

Example: Setting Duty Cycle (DUTY) 

This progr~m 0\!1']1\tls a 5 Y<K PP, 5kHz, 2~0(· dnty cyclf' ~qu:uT "·;;;('fNn1 fr<>m 
channel A 

w ! I i !e DUTY 

20 

30 ClEAR 709 

" OUTPUT 709; "RST" 

10 OUTPUT 709;"SCRATCH" 

" " OUTPUT 709;"USE 0" 

80 OUTPUT 709;"DUTY 25" 

'' OUTPUT 709;"FREO 5!':3" 

wo OUTPUT 709;"1\PPLY SOV 5" 

no '"' 

!Clear !IP 32451\ 

! Reset !IP 321151\ 

!Clear HP 324)1\ mc1~0ry 

HJse chnt'r,d 1\ 

!Set 25% duty cycle 

! Set fc~q"0"C'f to 5 kHz 

'Output sq wove @ 5 Vac 1'1' 

Figure 1-1. Command Reference Page Description 
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Table 1-1 is an alphabetical listing of HP 3245A and applicable HP-IB commands. 
In Table 1-1, a "Y" in the Menu column means that the command is a Menu 
command; a "Y" in the Keys column means that the command may be entered 
from the front panel; and a "Y" in the Rem column means that the command 
may be executed from the front panel when the HP 3245A is in remote. 

Table 1·1. HP 3245A Alphabetical Command Summary 

Command Title Menu Keys Rem 

. ·A·. 

ABORT Abort Subroutine y N N 
ABORT ( I FC) Clear HP· IB Interface (HP· !B) N N N 

ABS Absolute Value N N N 

ADDR? Same as ADDRESS? N y y 

ADDRESS Set HP·IB Address y N N 

ADDRESS? Read HP·IB address y y y 

AND Logical AND N N N 

APPLY? Output Function Query y N y 

APPLY ACI Apply Current Sine Wave y y N 

APPLY ACV Apply Voltage Sine Wave y y N 

APPLY DC! Apply DC Current y y N 

APPLY DCMEMI Apply Triggered DC! y y N 

APPLY DCMEMV Apply Triggered DCV y y N 
APPLY DCV Apply DC Voltage y y N 
APPLY RPI Apply Current Ramp Wave y y N 
APPLY RPV Apply Voltage Ramp Wave y y N 

APPLY SQI Apply Current Square Wave y y N 

APPLY SQV Apply Voltage Square Wave y y N 

APPLY WFI Apply current Arbitrary Wave y y N 

APPLY WFV Apply Voltage Arbitrary Wave y y N 

ARANGE Set Autorange y y N 

ARANGE? Read Autorange y N y 

ATN Arctangent N N N 

--B--

BEEP Beep y N y 

BIN AND Binary AND N N N 

BINCMP Binary Complement N N N 

BINEOR Binary Exclusive-OR N N N 

BINIOR Binary Inclusive-OR N N N 

BIT Read Bit Value N N N 

BLOCKOUT Block Output Mode y N N 



Command 

CAL 
CALEN? 

CALL 
CALNUM? 

CALSTR 
CALSTR? 

CAT 
CLEAR 
CLR 
CLROUT 
COMPRESS 

CONT 
cos 
CRESET 
CTYPE 
CTYPE? 

DCOFF 
DCOFF? 

DCRES 
OGRES? 
DEFKEY 
DEFKEY? 

DELAY 
DELAY? 

DEL SUB 
DEMO 
DIM 
DISP 
DISP? 

DIV 
ORIVETBO 
DRIVETBO? 
DRIVETB1 
ORIVETB1? 
DSP 
DTEST 
DTST 
DUTY 
DUTY? 

Table 1-1. HP 3245A Command Summary {cont'd) 

Title 

. ·C·. 

Channel Calibration 

Read CAL Jumper Setting 
Call Subroutine 
Calibration Number Query 
Store Calibration Data 
Read Calibration Data 

Catalog 
HP*IB Device Clear (HP· !B) 
Device Clear 
Clear Output Buffer 

Compress Subroutine 

Continue Subroutine 

Cosine 
Channel Reset 
Channel Type Query 

Channel Type Query 

. ·D·. 

Set DC Offset Voltage 

Read DC Offset Voltage 
Set DC Resolution 
Read DC Resolution 
Define Key 
Read Defined Key 

Set Output Delay 
Read Output Delay 
Delete Subroutine 
Demonstration Waveforms 
Dimension REAL array 
Enable Front Panel Display 
Read Front Panel Display 

Division 
Set Trigger Bus 0 Source 
Read Trigger Bus 0 Source 
Set Trigger Bus 1 Source 

Read Trigger Bus 1 Source 
Same as OISP 
Data Test 
Same as DTEST 
Set Duty Cycle 
Read Duty Cycle 

Menu 

y 

y 

y 

y 

N 
y 

y 

N 

y 

y 

y 

y 

N 
y 

N 
y 

y 

y 

y 

y 

N 

N 

y 

y 

y 

y 

N 

N 

N 

N 
y 

y 

y 

y 

N 

y 

y 

y 

y 

Keys Rem 

N N 

N y 

N y 

N y 

N N 

N y 

N y 

N N 
y N 

N N 

N N 

N N 

N N 

N N 

N N 

N y 

y N 

y y 

y N 

y y 

y N 
y y 

y N 

y y 

N N 

N N 
y N 

N N 

N N 

N N 

y N 
y y 

y N 

y y 

N N 

N N 

N N 

y N 
y y 
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Command 

ECHO 
END 
END IF 
END WHILE 

ERR? 

ERRSTR? 
EXOR 
EXP 

FAST AMP 
FASTFREQ 
FETCH 
FILL 

FILLAC 
FILLBIN 
FILLRP 
FILLWF 

FOR •. NEXT 
FREQ 
FREQ? 

FTEST 

fTST 

HELP 

ID? 
IDN? 
IF .• END IF 
IMP 

IMP? 
INBUF 
INTEGER 

Table 1·1. HP 3245A Command Summary (cont'd) 

Title Menu Keys Rem 

. ·E·. 

Echo N N N 

End N N N 

End of IF ... END IF Loop N N N 

End of WHILE •. END WHILE loop N N N 

Error Query N N N 
Error String Query y y y 

Exclusive-OR N N N 

Exponent N N N 

.. F .. 

Fast Ampl/Offset Changes y N N 
Fast Frequency Changes y N N 

Fetch Value N N N 

Fill Array N N N 

Fill Array W/Sine Wave N N N 

Fill Array W/Binary N N N 

Fill Array W/Ramp Wave N N N 

Fill Array W/Arb Wave N N N 

For-Next Loop N N N 
Set output Frequency y y N 

Read Output Frequency y y y 

Fixtured Self-Test y N N 
Same as FTEST y N N 

.. H .. 

HELP Function y y y 

. ·I·. 

Model Number Query y N y 

Identity Query y N y 

If-End If Branching N N N 

Set output Impedance y y N 

Read Output Impedance y y y 

Enable/Disable Input Buffer y N N 

Dim INTEGER Array/Variable N N N 



Table 1-1. HP 3245A Command Summary (cont'd) 

Command 

LCL 
LET 
LGT 
Ll ST 
LOCAL 

LOCAL ( GTL) 

LOCAL LOCKOUT 
LOCK 
LOG 

MEM 
MEMAVAIL? 
MOD 
MON 

NOT 

OFORMAT 
OR 
OUTBUF 
OUTPUT? 

PANG 
PANG? 

PAUSE 
PAUSED? 
PHSYNC 
PONSRQ 

RANGE 
RANGE? 

READY? 

REAL 
REF IN 
REF 1 N? 

Title 

-- L--

Same as LOCAL 
LET Assignment 
Logarithm 
List Subroutine 
Go to local 

Go to Local (HP-IB) 
Local Lockout (HP-JB) 
Lock Front Panel Keyboard 
Natural Logarithm 

- -M--

Memory Mode 
Memory Available Query 
Modulo 
Monitor Conditions 

- -N--

Jnclusive·NOT 

--a--

Output Format 

Inclusive-OR 

Output Buffer 

Output Value Query 

-- P--

Set Phase Angle 
Read Phase Angle 
Pause Subroutine 
Pause Query 
Synchronized Output Mode 
Power-On SRQ 

- -R--

Set Output Range 
Read Output Range 
Ready Query 
Dim REAL Array/Variable 
Set Ref Frequency Input 
Read Ref Frequency Input 

Menu Keys Rem 

N 

N 

N 
y 

y 

N 

N 

N 

N 

N 
y 

N 
y 

N 

y 

N 
y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

N 
y 

y 

N 

N 

N 

N 
y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

y 

y 

N 

N 
y 

N 

y 

y 

N 

N 
y 

y 

N 

N 

N 
y 

y 

N 

N 

N 

N 

N 
y 

N 
y 

N 

N 

N 

N 
y 

N 
y 

N 
y 

N 

N 

N 
y 

y 

N 

N 
y 
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Command 

REf OUT 
REFOUT? 
REMOTE 
RESET 
RETURN 
REV? 

RMT 
ROTATE 

RQS 
ROS? 
RST 
RSTATE 
RSTATEA 
RSTATEB 
RUN 
RUNNING? 

SCRATCH 
SECURE 
SER? 
SET 
SET? 
SET TIME 
SHifT 
SIN 

SIZE? 
SPOLL 
SQR 
SRQ 
SST ATE 
SST A TEA 
SSTATEB 
STA? 

STB? 

STEP 
STOREATOB 
STOREBTOA 
SUB 
SUB END 
SYNCOUT 
SYNCOUT? 

Table 1-1. HP 3245A Command Summary (cont'd) 

Title 

··R (cont'd) ·· 

Set Ref Frequency Output 
Read Ref Frequency Output 
Set REN Line TRUE (HP·IB) 
Reset Instrument/Channel 
Return to Caller 
Revision Query 
Remote 
Rotate Bits 

Set Service Request Enable 
Read Service Request Enable 
Same as RESET 
Recall Stored State 
Recall Channel A State 
Recall Channel B State 
Run Subroutine 
Running Query 

. ·S·. 

Delete All 
Calibration Security 
Serial Number Query 
Send HP 3245A State 
Read HP 3245A State 
Set Time 
Shift Bits 

Sine 

Size Query 
Serial Poll (HP·IB) 

Square Root 
Programmed Service Request 
Store HP 3245A State 
Store Channel A State 
Store Channel B State 
Status Word Query 

Status Byte Query 
Single Step Subroutine 
Copy Channel A State 
Copy Channel B State 
Begin Subroutine 
End Subroutine 
Set Sync Out 
Read Sync Out 

Menu Keys Rem 

y 

y 

N 
y 

N 
y 

y 

N 

y 

y 

N 
y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

N 

N 

y 

N 

N 
y 

y 

y 

y 

y 

y 

y 

y 

y 

N 

N 
y 

y 

y 

y 

N 
y 

N 

N 

N 

N 

N 

N 

y 

y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
y 

N 

N 

N 

N 

N 

N 

N 

N 

N 
y 

y 

N 
y 

N 

N 

N 
y 

N 

N 

N 
y 

N 

N 

N 

N 

N 
y 

N 

N 
y 

N 

N 

N 

N 

N 

y 

N 

N 
y 

N 

N 

N 
y 

y 

N 

N 

N 

N 

N 

N 
y 



Command 

TBO? 
TB1? 
TERM 
TERM? 
TEST 

TIME 
TRG 
TRIGFREQ 
TRIGGER 
TRIGIN 
TRIGIN? 

TRIGMODE 
TRIGMODE? 
TRIGOUT 
TRIGOUT? 
TST 

USE 
USE? 

VREAD 

WAIT 

WA I TFOR 
WHILE 

Table 1-1. HP 3245A Command Summary (conl'd) 

Title 

"" T--

Trigger Bus 0 Query 
Trigger Bus 1 Query 
Set Output Terminal 
Read Output Terminal 
Confidence Test 

Read Time 

Pulse Trigger Bus 
Triggered Frequency Mode 
Group Execute Trigger (HP·IB) 
Set Trigger Input Source 
Read Trigger Input Source 

Set Trigger Mode 
Read Trigger Mode 
Enable Trigger Output 
Read Trigger Output 

Same as TEST 

--u--

Set Use Channel 

Read Use Channel 

--v--

Read Variable/Array 

--w--

Wait 
Wait For Event 

While-End White Loop 

Menu 

y 

y 

y 

y 

y 

y 

y 

y 

N 
y 

y 

y 

y 

y 

y 

y 

N 
y 

N 

y 

N 

N 

Keys Rem 

N y 

N y 

y N 
y y 

y N 

N y 

N N 

N N 

N N 
y N 
y y 

y N 
y y 

y N 
y y 

y N 

y N 

N y 

N N 

N y 

N N 

N N 
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Functional Command Summary ------------
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Figure 1-2 summarizes l-IP 3245A command functions divided into four func
tional categories: Outputs/Waveforms; Instrument Functions; Arrays/Subroutines; 
and Input/Output Operations. A functional command summary follows Figure 
l-2. In the summary, a "(?)" symbol indicates the command has an associated 
query command. For example, the ARANGE (?) entry means that ARANGE sets 
autorange mode, while ARANGE? reads the autorange mode. 



DC Output Gen AC Waveform Gen Front Panel Queries Timing 

DC Output Para AC Waveform Para States Memory 

Triggering 

Q ARRAYS/SUBROUT!NES 

"' ::1 
Communication HP-IB Commands 

"' ~ e!. 
::; 
0 
~ 

Math Subroutines Arrays 

3 Service Request 
~Ill ,::e, 
~o 

-'::l Figure 1·2. HP 3245A Commands by Function 
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HP 3245A Commands by Function 

OUTPUTS/WAVEFORMS 

DC Output Generation 

APPLY? Output Function Query 

APPLY DC! Apply DC Current 
APPLY DCMEMI Apply Triggered DCI 
APPLY DCMEMV Apply Triggered DCV 
APPLY DCV Apply DC Voltage 

DC Output Parameters 

ARANGE (?) Set/Read Aut orange 
DCRES (?) Set/Read DC Resolution 

DELAY (?) Set/Read Output Delay 

IMP (?) Set/Read Output Impedance 

OUTPUT? Output Value Query 

RANGE (?) Set/Read Output Range 

TERM (?) Set/Read Output Terminal 

USE (?) Set/Read Use Channel 

AC Waveform Parameters 

ARANGE (?) 

DCOFf (?) 

DELAY (?) 

DUTY (?) 

FREQ (?) 

IMP (?) 

OUTPUT? 
PANG (?) 

RANGE (?) 

TERM (?) 

USE (?) 

Set/Read Autorange 
Set/Read DC Offset Voltage 
Set/Read Output Delay 
Set/Read Duty Cycle 
Set/Read Output Frequency 
Set/Read Output Impedance 
Output Value Query 
Set/Read Phase Angle 
Set/Read Output Range 
Set/Read Output Terminal 
Set/Read Use Channel 

AC Waveform Generation 

APPLY? Output Function Query 

APPLY ACV Apply Current Sine Wave 

APPLY ACV Apply Voltage Slne Wave 

APPLY RPI Apply current Ramp Wave 

APPLY RPV Apply Voltage Ramp Wave 

APPLY SQI Apply Current Square Wave 

APPLY SQV Apply Voltage Square Wave 

APPLY WF I Apply Current Arbitrary Wave 

APPLY WFV Apply Voltage Arbitrary Wave 

DEMO Demonstration Waveforms 

FAST AMP Fast Ampl/Offset Changes 
FASTFREO Fast Frequency Changes 
TRIGFREO Triggered Frequency Mode 



Triggering Commands 

DRIVETBn (?) 

PHSYNC 
REFJN (?) 
REFOUT (?) 

SYNCOUT (?) 
TBn? 
TRG 
TRJGJN (?) 
TRJGMODE (?) 
TRJGOUT (?) 

Set/Read Trigger Bus n Source 
Synchronized Output Mode 
Set/Read Ref Frequency Input 
Set/Read Ref Frequency Output 
Set/Read Sync Out Destination 
Trigger Bus n Query 
Pulse Trigger Bus 
Set/Read Trigger Input Source 
Set/Read Trigger Mode 
Enable/Read Trigger Output 

INSTRUMENT FUNCTIONS 

Front Panel Functions 

DEFKEY (?) 
DlSP (?) 

MON 

Define Key/Read Defined Key 
Enable/Read Front Panel Display 
Monitor Conditions 

General Query Functions 

ADDRESS? Read HP·lB Address 

CTYPE? Channel Type Query 

ERR? Error Query 

ERRSTR? Error String Query 

ID? Model Number Query 

JON? Identity Query 

MEMAVAIL? Memory Available Query 
REV? Revision Query 
SER? Serial Number Query 
SIZE? Size Query 
USE? Read Use Channel 

Timing Functions 

SET TlME Set Time 

TlME Read Time 
WAlT Wait 
WAlT FOR Wait For Event 

Storing/Recalling Slates 

RSTATE 
RSTATEA 
RSTATEB 
SET (?) 
SST ATE 
SST A TEA 
SSTATEB 
STOREATOB 
STOREBTOA 

Recall Stored State 
Recall Channel A State 
Recall Channel B State 
Send/Read HP 3245A State 
Store HP 3245A State 
Store Channel A State 
Store Channel B State 
Copy Channel A State 
Copy Channel B State 
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Memory Management 

MEM 
MEMAVAIL? 

TestjCalibralion 

CAL 
CAL EN? 

CALNUM? 
CALSTR (?) 

DTEST 
FTEST 
SECURE 
TEST 

Set Memory Mode 
Query Available Memory 

Channel Calibration 
Read CAL Jumper Setting 
Calibration Number Query 
Store/Read Calibration Data 
Data Self·Test 
Fixtured Self·Test 
Calibration Security 
Confidence Self·Test 

ARRAYS/SUBROUTINES 

General Purpose Math 

+ Addition 

Subtraction 

• Multiplication 

I Division 

l:xponentiation 
ABS Absolute Value 
AND Logical AND 
ATN Arctangent 
BINAND Binary AND 
BINCMP Binary Complement 
BINEOR Binary Exclusive-OR 

BINIOR Binary Inclusive·OR 
BIT Read Bit Value 
cos Cosine 

DIV Division 

EXOR Exclusive-OR 
EXP Exponent 
LGT Logarithm 
LOG Natural Logarithm 
MOD Modulo 
NOT Inclusive-NOT 

OR Inclusive-OR 

ROTATE Rotate Bits 
SHIFT Shift Bits 

SIN Sine 
SQR Square Root 



Variable/Array Operations 

CAT 
DIM 
FETCH 
FILL 
FILLAC 
FILLBIN 
FILLRP 
FILLWF 
INTEGER 
LET 
MEM 
SCRATCH 
VREAD 

Catalog Arrays/Subroutines 
Dimension REAL Array 
Fetch Value 
Fill Array 

Fill Array W/Sine Wave 
Fill Array w/Binary 
Fill Array w/Ramp Wave 
Fill Array w/Arb Wave 
Dim INTEGER Array/Variable 
LET Assignment 
Memory Mode 

Delete All 

Read Variable/Array 

Subroutine Commands 

ABORT 
CALL 
CAT 
COMPRESS 
CONT 
DELSUB 
END IF 
END WHILE 
FOR •• NEXT 
IF •. END IF 
ll ST 

PAUSE 
PAUSED? 
RETURN 
RUN 
RUNNING? 

SCRATCH 
STEP 
SUB 
SUBEND 
WHILE 

Abort Subroutine 
cat l Subroutine 
Catalog Arrays/Subroutines 
Compress Subroutine 
Continue Subroutine 
Delete Subroutine 
End of If·End If Loop 
End of While·End While Loop 

For-Next Loop 
If·End If Branching 
List subroutine 
Pause Subroutine 
Pause Query 
Return to Caller 
Run Subroutine 
Running Query 
Delete All 

Single Step Subroutine 
Begin Subroutine 
End Subroutine 
While·End While Loop 

General ln!ormalion 
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INPUT/OUTPUT OPERATIONS 

HP-IB Communication 

ADDRESS 
BEEP 
CLR 
ECHO 
LOCAL 
LOCK 
RESET 
REM 
TEST 
USE (?) 

(?) Set/Read HP·IB Address 
Enable Beep Mode 
Device Clear 
Echo 
Go to Local 
lock Front Panel Keyboard 
Reset lnstr/Channel 
Remote 
Confidence Self-Test 
Set/Read Use Channel 

lnpui(Oulpu! Buffering 

BLOCKOUT Block Output Mode 

CLROUT Clear Output Buffer 
END End or Identify 

INBUF Enable/Disable Input Buffer 
MEM Memory Mode 
OFORMAT Output Format 
OUTBUF Enable Output Buffer 

READY? Query Ready Status 
VREAD Read Data From Memory 

Interrupts/Service Requests 

PONSRQ 
RQS (?) 

SRQ 

STA? 

STB? 

Power-on SRQ 
Set/Read Service Request Enable 
Programmed Service Request 
Status Word Query 
Status Byte Query 

HP-IB Commands 

ABORT 
CLEAR 
LOCAL 
LOCAL LOCKOUT 
REMOTE 
SPOLL 
TRIGGER 

Clear HP-IB Interface 
Device Clear/Set Dev Clear 
Go to Local 
Local Lockout 
Set REN Line TRUE 
Serial Poll 

Group Execute Trigger 



Error Messages 
HP 3245A error messages follow. 

HP 3245A Error Messages 

No. Message 

Syntax Errors 

0 

11 INCOMPLETE COMMAND 11 

2 11 SYNTAX 11 

3 ''CANNOT RE-TYPE A VARIABLE'' 

4 ''ERROR IN #A BLOCK'' 

5 ''ARRAY SIZE OR TYPE MISMATCH'' 

6 ''COMMAND TOO LONG'' 

Subroutine Operations 

21 

22 

23 

24 

25 

"NOT ALLOWED IN SUB'' 

''ALLOWED ONLY IN SUB'' 

''NEXT WITHOUT FOR" 

''NEXT VARIABLE NOT SAME 
AS FOR VARIABLE'' 

11 EXPECTED NEXT 11 

Meaning 

No errors occurred. 

Command is missing 
one or more parameters. 

Command keyword and/or 
parameters are incorrect. 

Attempt to redefine a REAL 
variable as an INTEGER 
variable or vice-versa. 

The block of data from SET? 
has changed or is no Longer 
in a form SET can use. 

REAL used, INTEGER expected 
or vice-versa. 

Command exceeds maximum 
number of characters allowe. 

Command not allowed in 
HP 3245A subroutine. 

Command allowed ONLY in 
HP 3245A subroutine. 

No matching FOR in FOR .• 
NEXT loop. 

FOR .. NEXT variables do 
not match. 

No NEXT statement in a 
FOR •. NEXT loop. 

General Information 
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26 ''ELSE OR END IF WITHOUT If'' 

27 ''EXPECTED END IF'' 

28 ''END WHILE WITHOUT WHILE'' 

29 ''EXPECTED END WHILE'' 

30 ''CONTROL VARIABLE IN USE'' 

Memory Operations 

41 11 0UT OF MEMORY 11 

42 ''TOO MANY NESTED CALLS'' 

43 ''TOO MANY NESTED STRUCTURES'' 

Subroutine Execution/Stored States 

51 ''SUB WAS DELETED'' 

52 11 NO ACTIVE SUB" 

53 11 SUB NOT PAUSE0 11 

54 ''SUB IS RUNNING'' 

55 ''CANNOT DELSUB AN ACTIVE SUB'' 

56 11 RSTATE 11 

57 11 SSTATE 11 

58 11 SUB WAS COMPRESSE0 11 

No IF statement in 
IF .. END IF branching 

No END IF statement in 
IF •• END IF branching. 

No WHILE statement in 
WHILE .• END WHILE loop. 

No END WHILE statement 
in WHILE •. END WHILE loop. 

Nested Loops have same 
control variable. 

Out of subroutine or 
variable space. 

Exceeded maximum number 
of nested calls. 

Exceeded maximum number 
of nested subroutines. 

A call to deleted sub A 
occurs within running 
subroutine B. 

Subroutine is not defined 
or l s paused. 

Subroutine is not in 
paused state. 

Subroutine is running. 
Cannot execute command. 

Attempt to delete an 
active subroutine. 

See SSTATE and the state 
memory specified is empty. 
No state was stored. 

Number of state was out of 
range. Range for channel A 
only is 0 · 13. Range for 
channel A and B is 0 ·6. 

Cannot list a compressed 
subroutine. 



Command Parameters 

61 

62 

64 

65 

66 

67 

69 

70 

11 0UT OF RANGE 11 

''CHANNEL MISSING'' 

11 UNSUPPOR TED COMMAND II 

11 COMMAND INCOMPATIBLE 
WITH SETUP 11 

''SUBSCRIPT OUT OF BOUNDS" 

11 ARRAY TOO SMALL 11 

''MUST BE IN LOCAL'' 

11 SETTINGS CONFLICT'' 

General Errors 

82 "BUSY TOO LONG 11 

83 11 BP ERROR FROM SLOT'' 

System Errors 

91 11 SYSTEM ERROR" 

92 11 BUS ERROR 11 

93 11 SYSTEM TRAP 11 

94 11 MATH ERROR 11 

95 11 CPU EXCEPT ION" 

A value outside expected 
range was entered. 

Command for channel B was 
entered without channel B 
installed. 

The source channel specified 
was not found. May indicate 
a hardware error. 

Command cannot be executed, 
given the present instrument 
configuration. 

Array subscript out of 
expected range (0 to 2047). 

Array size too small for all 
specified data to be entered 
into the array. 

When in remote modef commands 
which alter instrument config
uration cannot be executed. 

Duty cycle and frequency 
settings are incompatible. 

03245·66501 PC board problem. 
(same as error 207). 

03245·66501 PC board problem. 

03245·66501 PC board did not 
respond. 

Math error such as attempt to 
divide by zero. 
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Calibration Setup 

116 "CAL INPUT OUT OF RANGE 11 

Channel Errors 

161 

162 

163 

164 

165 

166 

''MIN/MAX LIMIT ERROR 11 

11 EXCESSIVE TERMINAL VOLTAGE, 
RELAYS OPEN" 

11 ENABLE CAL RAM" 

11 CAL RAM FAll" 

11 SPUR IOUS HW ERROR, 

RELAYS OPEN 11 

''ERROR STUCK, CARD'' 

Sell-Test Errors 

201 11 PON TEST 11 

202 11 0TACK FAIL 11 

203 "CARD ID FAIL" 

204 "CARD BUSY (07) STUCK HIGH" 
205 11 CARD BUSY (07) STUCK LOW 11 

206 "BUSY TOO SHORT" 
207 11 BUSY TOO LONG" 
208 11 RE·TRIG BUSY TIME FAIL 11 

209 "BP/BUSY STUCK LOW" 

211 "TRIGGER BUS FAIL 11 

226 ''SOURCE SELF TEST'' 

229 "REQUIRES CHAN A I B" 

Value was out of range or 
03245·66501 PC board problem. 

Array element out of range. 

Refer to HP 3245A Operating 
and Programming Manual note 
(page 10·9). 

J1(S1) on 03245·66501 PC 
board must be enabled. 

Checksum error. Recatibrate 
channel. 

Reset HP 3245A and continue. 

A channel may be bad. Run 
TEST or FTEST. 

03245·66505, 03245·66506, 
or cable problem. 

03245·66501 problem. 
03245·66501 problem. 
03245·66501 problem. 
03245·66501 problem. 
03245·66501 problem. 
03245·66501 problem. 
03245·66501 problem. 
03245·66501 problem. 

03245·66501 or 03245·66502 
problem. Run FTEST. 

03245·66501 problem. 

Option 001 required. 
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Introduction 

Chapter 2 
Commands 

This chapter contains an alphabetical listing of all HP 3245A commands and the 
seven HP-IB commands which apply to the l-IP 3245A. 

Command listing 
An alphabetical description of HP 3245A and applicable HP-IB commands 
follows. 

Commands 
2-1 



ABORT 

Description 

Syntax 

Parameters 

Remarks 

Example 

Commands 
2·2 

Abort Subroutine. Halts execution of any RUN subroutine and returns control 
to the controller or to the front panel. 

ABORT 

None. 

CALL Subroutines Cannot Be Aborted 

When a subroutine is called (with CALL), input to the HP 3245A from the front 
panel or from HP-IB is held off until the subroutine completes. Thus, a CALL 
subroutine cannot be aborted by a subsequent ABORT command. ABORT within 
a CALL subroutine is ignored. ABORT executed during (and outside) a CALL 
subroutine is held off until the subroutine completes. To abort a CALL sub
routine, press the front panel Clear key or send an HP-IB Device Clear statement. 

ABORT Timeout Error 

ABORT halts execution of a RUN subroutine following execution of the current 
command. If a subroutine command takes a long time (e.g., WAIT 1 0), ABORT 
times out and generates a "DEVICE CLEAR TO STOP" error message. 

Do Not Use ABORT Inside a Subroutine 

ABORT executed within a RUN subroutine suspends subroutine execution and 
then generates "ERR 54: SUB IS RUNNING". ABORT executed during (and out
side) a RUN subroutine aborts the subroutine (and any nested subrontines) at the 
end of the currently executing command. 

Related Commands 

RUN, SUB, SUBEND 

Example: Aborting a Subroutine (ABORT) 

This program executes RUN subroutine SUBABORT. When the program ex
ecutes, "SUBROUTINE RUNNING" and a number from 0 to 9 are alternately 
displayed on the 3245A. To abort this subroutine, place the 3245A in "local" and 
execute ABORT from the front panel. You can also abort a subroutine over 
HP-IB (oUTPUT 709;"ABORT"). If aborted from the front panel, the display returns 
to the power-on state. If aborted over HP-IB, the display will show either a 
number in the count loop or "SUBROUTINE RUNNING", depending on when 
the abort occurs. 



10 ! file ABORT 
20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709;HSCRATCH 11 

60 
70 OUTPUT 709; 11 SUB SUBABORT" 
80 OUTPUT 709; 11 FOR I = 0 TO 9" 

90 OUTPUT 709; 11 DISP 'SUBROUTINE 

100 OUTPUT 709; 11 WAIT 1" 

110 OUTPUT 709; 11 OISP I" 
120 OUTPUT 709; II WAIT 1" 

130 OUTPUT 709; 11 NEXT I" 
140 OUTPUT 709;"SUBEND 11 

150 ! 

160 OUTPUT 709;"RUN SUBABORT" 

170 ENO 

RUNNlNG 111 

ABORT (cont) 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Begin subrout l ne 

!Begin count Loop 

!Disp message 
!Wait one second 
!Disp count (0 to 

!Wait one second 
! Increment count 
!End subroutine 

!Run subroutine 

9) 

Commands 
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ABORT (IFC) 

Description 

Syntax 

Example 

Commands 
2-4 

Clears the HP 3245A interface circuitry and aborts all HP-IB communication. 
The 3245A becomes unaddressed, however; it remains in the remote state and no 
other instrument configuration is changed. 

ABORT 

ABORT 7 !Clears HP 3245A interface circuitry. 



Description 

Syntax 

Parameters 

argument 

Remarks 

Example 

ABS 

Absolute Value. Returns the absolute value of the specified argument. 

ABS (argument) 

The argument parameter must be a number or numeric expression (enclosed in 
parentheses). 

None. 

Example: Using the ABS Command (ABS) 

This program uses ABS to determine the absolute value of (10/-2) and displays 
the result (5) on the controller CRT. 

10 !file ABS 
20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709; 11 USE 0 11 

80 OUTPUT 709; 11 VREAD ABS(10/·2)" 
90 ENTER 709;A 
100 PRINT ''Absolute Value = '';A 
110 END 

A typical return is: 

Absolute Value = 5 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A 

!Use channel A 
!Read absolute 
!Enter result 
!Display result 

memory 

value 

Commands 
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ADDRESS/ADDRESS? (ADDR?) 

Description 

Syntax 

Parameters 

SeljRead HP·IB Address. ADDRESS sets the HP-IB address of the HP 3245A. 
ADDRESS? (or ADDR?) returns the current HP-IB address of the HP 3245A. 

ADDRESS address 

ADDRESS? 

address Sets the HP-IB address. Valid range is 0 to 30. 

Remarks setting HP-IB Address From Front Panel 

Example 

Commands 
2-6 

To set the HP-IB address from the HP 3245A front panel, scroll to the 
ADDRESS command and then press the required numeric keys for the address to 
be set. Then, press the Enter key to enter the new address. 

Data Destination (ADDRESS?) 

If the MEM command is used, the value returned by ADDRESS? is stored in the 
specified variable or array. When ADDRESS? is executed from the front panel, 
the response is displayed on the front panel display. When ADDRESS? is ex
ecuted from the controller, the response is sent to the output buffer in the 
default ASC!I format 

HP·lB Data Format !ADDRESS?) 

The HP 3245A returns numeric results in either ASC!l or binary format (see the 
OFORMAT command). In the default ASCII format, ADDRESS? returns integer 
results in 6-digit signed notation. In the binary format, ADDRESS? returns in
teger results in 16-bit, 2's complement notation. 

Query Command (ADDRESS?) 

The ADDRESS? (or ADDFI?) command returns a one-digit or two-digit HP-IB 
address. Valid addresses for the HP 3245A are 0 through 30. The HP 3245A is 
shipped from the factory with an HP-IB address of 09. 

Related Commands 

None. 

Example: SellingjReacling HP·IB Address 

To set the HP 3245A HP-IB address to 17 (bus address 717) from the front panel, 
use the MENU keys to display the ADDRESS command. Then, press the 1, the 7, 
and the Enter keys to set the new address. To read the new address from the 
front panel, press the Enter and then the Address key on the front panel 
keyboard ( 17 will be displayed). 



Description 

Syntax 

Parameters 

argument 

Remarks 

Example 

AND 

Logical AND. Returns a "0" or"!" based upon the logical AND of the specified 
arguments. 

argument AND argument 

Each argumrnl parameter may be a number, numeric variable, math function, ar
ray element, or numeric expression (enclosed in parentheses). 

AND Operation 

The AND command returns "0" or"!" as shown in the following truth table. Any 
non-zero value (positive or negative) is treated as a logic"!". Only zero is treated 
as a logic "011

• 

A 

0 

0 

B 

0 

A AND B 

0 

0 
0 0 

Related Commands 

BINAND,OR 

Example: AND Statement in IF ••• END IF Loop (AND) 

This program uses AND within an IF ... END IF loop. In line 100, the value of "A 
AND B" is evaluated. If both A and Bare NOT equal to zero, ''TRUE- A AND 
B NON-ZERO" is displayed. If either, or both, A and B are equal to zero, 
"FALSE- A AND/OR B IS ZERO" is displayed. 

The first time the subroutine is called, A = 3 and B = 2. The result of the AND 
operation is "TRUE" since A and Bare both non-zero. The second time the sub-· 
routine is called, B = 0, so the result of the AND operation is "FALSE". 

10 ! file AND 

20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST" 
50 OUTPUT 709; 11 SCRATCH" 
60 
70 OUTPUT 709; 11 USE 011 

80 OUTPUT 709; 11 SUB ANOLOOP 11 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Begin subroutine 

90 OUTPUT 709;'' INTEGER A,B'' 
100 OUTPUT 709;" IF A AND B THEN'' 

!Define INTEGER variables 
!Begin IF .. END IF loop 

110 OUTPUT 709;" 
120 OUTPUT 709;" 
340 OUTPUT 709; 11 

140 OUTPUT 709; 11 

DISP 'TRUE - A AND B NON·ZER0 111 

ELSE 11 

DISP 1 FALSE · A AND/OR B IS ZER0 111 

END JF 11 !End IF ... END IF loop 

Commands 
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AND (cont) 

Commands 
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150 
160 
170 
180 
190 
200 
210 
220 

OUTPUT 

OUTPUT 
OUTPUT 
WAIT 3 
OUTPUT 
OUTPUT 
END 

709; 11 SUBEND 11 

709; 11 A=3;B=2" 
709;''CALL ANDLOOP 11 

709; 11 8=0 11 

709; 11 CALL ANDLOOP 11 

!End subroutine 

!Define A and B 
!Call subroutine 

! Redefl ne B 

!Call subroutine 



Description 

Syntax 

Parameters 

Remarks 

Example 

APPLY? 

Output Function Query. Returns the last programmed output function from the 
USE channel. 

APPLY? 

None. 

Data Returned 

The APPLY? command returns the last programmed output function (ACI, ACV. 
DC!, DCV, DCMEMI, DCMEMV, RPI, RPV, SQI. SQV. WFI. or WFV) from the 
USE channel. 

Data Destination 

When APPLY? is executed from the front panel. the response is displayed on the 
front panel display. When APPLY? is executed from the controller, the response 
is sent to the output buffer in the default ASCII format. If MEM ON is set, the 
value returned by APPLY? is stored in the specified variable or array. 

Related Commands 

APPLYs. USE 

Example: Reading Output Function (APPL YQ) 

This program returns the last programmed output function (RPV) from channel 
A. 

10 !file APPLYQ 
20 
30 CLEAR 709 
40 OUTPUT 709;RST" 
50 OUTPUT 709;"SCRATCH" 
60 
70 OUTPUT 709; 11 USE 0 11 

80 OUTPUT 709; 11 APPLY RPV 
90 OUTPUT 709;''APPLY?'' 
100 ENTER 709;A$ 
110 PRINT A$ 
120 END 

A typical return is: 

RPV 

1. Qll 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Output ramp waveform 
!Query ch A output function 
!Enter result 
!Display result 

Commands 
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APPLY ACI 

Description 

Syntax 

Parameters 

pp_amplitude 

Remarks 

Commands 
2·1 0 

Apply Current Sine Waveform. APPLY ACI outputs an AC current sine 
waveform from the USE channel. 

APPlY ACI p p _amplitude 

Peak-to-peak current amplitude between 0.0000 I A and 0.2 Amps. 

AC Current Ranges 

AC current waveforms can be generated on one of four ranges in the on or 50n 
output impedance mode. The following table shows the AC current ranges and 
maximum programmed output values available in each output impedance mode. 
You can set the output amplitude from 5% to I 00% of the specified range. 

Range Maximum 
Programmed Output 

0.0002 A 0.0002 A 
0.002 A 0.002 A 
0.02 A 0.02 A 
0.2 A 0.2 A 

The Aulorange Function (ARANGE) 

Resolution 

50 nA 

500 nA 

5 ~A 

50 ~A 

When the autorange function is enabled (ARANGE ON), the HP 3245A automati
cally selects the lowest voltage or current range which will provide maximum 
accuracy for the desired output level. An error is generated if you attempt to set 
the output level greater than 100% of the highest voltage or current range avail
able. For AC waveforms, an error is also generated if you attempt to set the 
peak-to-peak amplitude less than 5% of the lowest peak-to-peak range. 

When the autorange function is disabled (ARANGE OFF), the instrument retains 
the present range regardless of the programmed output value. If the program
med value attempts to exceed 100% of the present range, an error is generated. 
For AC waveforms, an error is also generated if you attempt to set the peak-to
peak amplitude less than 5% of the present peak-to-peak range. 

Selecting the Output Frequency (FREQ) 

At power-on, the output frequency for AC sine waveforms is 1000 Hz. The out
put frequency can be varied from 0 to I MHz with 0.001 Hz resolution. Refer 
to the FREQ command for details on setting the output frequency. 

Selling the DC Offset Voltage (DCOFF) 

At power-on, the DC offset voltage for AC sine waveforms is 0 volts. The off
set can be changed with the DCOFF command. The offset can be a positive or 
negative number such that the peak AC value of the output waveform, plus the 
magnitude of the offset, does not exceed 50% of the selected peak-to-peak range. 
Refer to the DCOFF command for details on selecting the DC offset voltage. 



Example 

APPLY ACI (cont) 

RMS to PP Conversion 

APPLY ACI generates an AC current waveform with peak-to-peak (PP) values set 
by pp _amplitude. For outputs measured with an RMS multimeter, use lPP = 
2.828*1RMS to convert an RMS reading to the equivalent PP value. 

Related Commands 

DCOFF, FREQ, IMP, OUTPUT?, TERM, USE 

Example: Sine Waveform Current Output (APPL_ACI) 

This program outputs a 0.005 Amp PP (5 mA) sine waveform from channel A. 

10 !file APPL ACI 
20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709;"USE 0" 
80 OUTPUT 709; 11 APPLY ACI 0.005 11 

90 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A 

!Use channel A 

! Output 5 rnA pp 

memory 

sine waveform 

Commands 
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APPLY ACV 

Description 

Syntax 

Parameters 

p p _amplitude 

Remarks 

Commands 
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Apply Voltage Sine Waveform. APPLY ACV outputs an AC voltage sine 
waveform from the USE channel. 

APPLY ACV p p _amplitude 

Peak-to-peak amplitude between 0.03125 Vac (l'P) and 20 Vac (PP) in the on 
output impedance mode or between 0.015625 Vac (PP) and 10 Vac (PP) in the 
50n mode (when terminated with a 50n load). 

AC Voltage Ranges 

AC voltage waveforms can be generated on one of seven ranges in the on or 
50n output impedance mode. The following table shows the AC voltage ranges 
and maximum programmed output values available in each output impedance 
mode. You can set the output amplitude from 10% to !00% of the specified 
range. 

Output Range Maximum Programmed 
Impedance (Volts P·P) Output (Volts P-P) Resolution 

on 0.3125V 0.3125V 156 ~v 
00 0.625V 0.625V 312 ~v 
on 1.25V 1. 25V 625 ~v 

on 2.5V 2. 5V 1. 25 mv 
00 5V 5V 2.5 mv 
00 10V 10V 5 mv 
OQ 20V 20V 10 mV 

500 0.15625V 0.15625V 78 ~v 
50n 0.3125V 0.3125V 156 ~v 
50n 0.625V 0.625V 312 ~v 
50n 1.25V 1.25V 625 ~v 
500 2.5V 2. 5V 1 . 25 mV 
50Q sv 5V 2.5 mV 
50Q 10V 10V 5 mv 

Setting the Out~ut lm~edance (IMP) 

The output impedance for either channel can be set to On or 50Q. In the on 
(power-on) mode, the voltage output is the same as the programmed output volt
age with or without termination. However, in the son mode, the actual output 
voltage is equal to the programmed output voltage ONLY when the output is 
terminated with a SOD load. Other impedances will cause the output voltage to 
vary. Refer to the IMP command for details on setting the output impedance. 



Example 

APPLY ACV {cont) 

The Autorange Function (AF!ANGE) 

When the nutorange function is enabled (ARANGE ON), the HP 3245A automati
cally selects the lowest voltage or current range which will provide maximum 
accuracy for the desired output level. An error is generated if you attempt to set 
the output level greater than 100% of the highest voltage or current range avail
able. For AC waveforms, an error is also generated if you attempt to set the 
peak-to-peak amplitude less than I 0% of the lowest peak-to-peak range. 

When the autorange function is disabled (ARANGE OFF), the instrument retains 
the present range regardless of the programmed output value. lf the program
med value attempts to exceed 100% of the present range, an error is generated. 
For AC waveforms, an error is also generated if you attempt to set the peak-to
peak amplitude less than 10% of the present peak-to-peak range. 

Selecting the Output Frequency (FRECH 

At power-on, the output frequency for AC waveforms is 1000 Hz. The output 
frequency can be varied from 0 to I MHz with 0.001 Hz resolution. Refer to the 
FF!EQ command for details on setting the output frequency. 

Selling the DC Offset Voltage (DCOFF) 

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset 
voltage can be changed using the DCOFF command. The offset can be a positive 
or negative number such that the peak AC value of the output waveform, plus 
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak 
range. Refer to the DCOFF command for details on selecting the DC offset 
voltage. 

PP to RMS Conversion 

APPLY ACV generates an AC voltage waveform with peak-to-peak (PP) values 
set by pp _amplitude. For sine wave outputs measured with an RMS multi meter, 
use VPP = 2.828*VRMS to convert an RMS reading to an equivalent PP value. 

Related Commands 

DCOFF, FREQ, IMP, OUTPUT?, TERM, USE 

Example: Sine Waveform Voltage Output (APPL_ACV) 

This program outputs a 4.5 Vac (PP) sine waveform from channel A. 

10 ! file APPL_ACV 
20 
30 CLEAR 709 
40 OUTPUT 709;"RST" 
50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709; 11 USE Qll 

80 OUTPUT 709;"APPLY ACV 
90 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A 

!Use channel A 
4.5" !Output 4.5 Vac 

memory 

pp sine waveform 

Commands 
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APPLY DCI 

Description 

Syntax 

Parameters 

amps 

Remarks 

Example 

Commands 
2-14 

Apply DC Current Output. APPLY DCI outputs a DC current from the USE 
channel. 

APPLY DCI amps 

Output Current. Valid range is -0.1 Amps DC to +0.1 Amps DC. 

DC Current Ranges 

DC current outputs can be generated on one of four ranges in the high
resolution or low-resolution mode (refer to the DCRES command for details on 
resolution modes). The following table shows DC current ranges and maximum 
programmed output values. 

Maximum Resolution 

Range Programmed Output High-Resolution low-Resolution 

0.0001 A 
0.001 A 
0.01 A 
0.1 A 

0.0001 A 
0.001 A 

0.01 A 
0.1 A 

The Aulorange Function (ARANGE) 

0.1 nA 
nA 

10 nA 
100 nA 

50 nA 
500 nA 

5 ~A 
50 ~A 

When the autorange function is enabled (ARANGE ON), the lowest voltage or 
current range is selected which will provide maximum accuracy for the desired 
output level. An error is generated if an attempt is made to set the output level 
greater than 100% of the highest voltage or current range available. 

When the autorange function is disabled (ARANGE OFF), the channel retains the 
present range regardless of the programmed output value. If the programmed 
value attempts to exceed 100% of the present range, an error is generated. 

Related Commands 

ARANGE, DCRES, OUTPUT?, TERM, USE 

Example: Generate DC Current Output (APPL_DCI) 

This program outputs a DC current of 3.25 rnA from channel A. 

10 ! file APPl DCI 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RST" !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 
60 
70 OUTPUT 709;"USE 0" !Use channel A 
80 OUTPUT 709; II APPLY DCl 3.25E-3 11 !Output 3.25 rnA 
90 END 



Description 

Syntax 

Parameters 

length 

array_name 

Remarks 

APPLY DCMEMI 

Apply Triggered DC Current. Outputs a triggered sequence of low-resolution 
current values from the USE channel. 

APPLY DCMEM! length, array _name 

Number of DC current values to be output. Valid range is 2 through 2048· 
values. 

Name of array containing the DC current values. Valid range for each array 
element is -0.1 Amps DC to +0.1 Amps DC. APPLY DCMEMI generates DC cur
rents using the low-resolution mode (see the DCRES command). 

Array names may contain up to I 0 characters. The first character must be a let
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un
derscore character (" "), or the question mark ("?"). Array names must not be the 
same as HP 3245A commands or parameters or stored state names. 

APPLY DCMEMI Operation 

When APPLY DCMEMI is executed, the value in the first element of ar-
ray_ name is transferred to the channel and the equivalent current level is out
put. Note that a trigger is NOT required to output the first current level. 

The remaining current levels are then output, one at a time, as high-to-low trig
gers are received from the trigger source selected by TRIGIN. After the last cur
rent level in the array is output, the next trigger causes wrap-around and the first 
current level is again output. 

Using APPLY DCMEMI With Aulorange (ARANGE) 

If autorange is enabled (ARANGE ON or RANGE AUTO), APPLY DCMEMI sear
ches array _name elements and selects the lowest current range which will 
provide maximum accuracy for the largest value in the array. If autorange is 
disabled, the instrument retains the range selected by the RANGE command and 
generates an error if any value in array _name attempts to exceed the present 
range. 

Low-Resolution Mode is Used (DCRES) 

APPLY DCMEMI automatically generates DC currents using the low-resolution 
mode (DCRES LOW). If the high-resolution mode (DCRES HIGH) is in effect 
when APPLY DCMEMI is selected, the channel temporarily goes to the low
resolution mode. When APPLY DCMEMI completes, the channel returns to the 
high-resolution mode. 

Commands 
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APPLY DCMEMI (cont) 

Example 

Commands 
2-16 

Triggering the Channel (TRIGIN) 

APPLY DCMEMI outputs DC current values in response to triggers received. 
TRIGIN selects the trigger source which activates the APPLY DCMEMI command. 
Refer to the TRIGIN command for details. 

Related Commands 

APPLY DCMEMV, DCRES, OUTPUT?, TERM, TRIG IN, USE 

Example: Triggered-Sequence DC Current Outputs (APP _ DCMI) 

This program outputs a triggered DC current sequence from channel A consist
ing of four current values: 0.01, 0.02, 0.03, and +0.04 Amps DC. When the 
program executes, APPLY DCMEMI outputs the first value in the array (0.0 I 
Amps DC). The remaining currents are output, one at a time, at 3 second inter
vals when TRIGIN SGL (a software trigger) is executed. Note that the first out
put level (0.0 I Amps) is output without a trigger. 

10 !file APP DCMI 
20 
30 CLEAR 709 

40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709;''SCRATCH'' 
60 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

70 OUTPUT 709; 11 DlM JOUT(3) 11 !Dimension array 

80 OUTPUT 709;''FILL lOUT 0.010,0.020,0.030,0.040'' !Enter array values 
90 

100 OUTPUT 709; 11 SUB !_OUTPUT" 

110 OUTPUT 709;'1 USE 011 

!Begin subroutine 
!Use channel A 

120 OUTPUT 709; 11 APPLY DCMEMI 4,IOUT 11 !Output triggered OCI 
130 OUTPUT 709; 11 WAIT 311 !Wait 3 seconds 
140 OUTPUT 709;'' FOR I = 1 TO 3 11 !Begin count loop 
150 OUTPUT 709;'' TRIGIN SGL'' !Single trigger 
160 OUTPUT 709; 11 WAlT 3" 
170 OUTPUT 709; 11 NEXT 111 

180 OUTPUT 709;''SUBEND 11 

190 
200 OUTPUT 709; 11 RUN I OUTPUT 11 

210 END 

!Wait 3 seconds 
! Increment loop 
!End subroutine 

!Run subroutine 



Description 

Syntax 

Parameters 

length 

array_name 

Remarks 

APPLY DCMEMV 

Apply Triggered DC Voltage Output. Outputs a triggered sequence of low
resolution voltages from the USE channel. 

APPLY DCMEMV length, array _name 

Number of DC voltage values to be output. Valid range is 2 through 2048 
values. 

Name of array containing the DC voltage values. Valid range for each array 
element is -10 VDC to +10 VDC in the OQ mode or -5 VDC to +5 VDC in the 50 
n mode. APPLY DCMEMV generates DC voltages using the low-resolution mode 
(see the DCRES command). 

Array names may contain up to l 0 characters. The first character must be a let
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un
derscore character("_"), or the question mark("?"). Array names must not be the 
same as l-IP 3245A commands or parameters or stored state names. 

APPLY DCMEMV Operation 

When APPLY DCMEMV is executed, the value in the first element of ar-
ray __ name is transferred to the channel and the equivalent voltage level is out
put. Note that a trigger is NOT required to output the first voltage level. 

The remaining voltage levels are then output, one at a time, as high-to-low trig
gers are received from the trigger source selected by TRIGIN. After the last volt
age level in the array is output, the next trigger causes wrap-around and the first 
voltage level is again output. 

Using APPLY DCMEMV With Autorange (ARANGE) 

If autorange is enabled (ARANGE ON or RANGE AUTO), APPLY DCMEMV 
searches array_name elements and selects the lowest voltage range which will 
provide maximum accuracy for the largest value in the array. ff autorange is 
disabled, the instrument retains the range selected by the RANGE command and 
generates an error if any value in array _name attempts to exceed the present 
range. 

Low-Resolution Mode is Used (DCRES) 

APPLY DCMEMV automatically generates DC voltages using the low-resolution 
mode (DCRES LOW). If the high-resolution mode (DCRES HIGH) is in effect 
when APPLY DCMEMV is selected, the channel temporarily goes to the low
resolution mode. When APPLY DCMEMV completes, the channel returns to the 
high-resolution mode. 

Commands 
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APPLY DCMEMV (cont) 

Example 

Commands 
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Triggering the Channel {TRIG IN) 

APPlY DCMEMV outputs DC voltage values in response to triggers received. 
TRIGIN selects the trigger source which activates the APPlY DCMEMV com
mand. Refer to the TRIGIN command for details. 

Related Commands 

APPLY DCMEM!, DCRES, OUTPUT?, TERM, TRIG IN, USE 

Example: Triggered-Sequence DC Voltage Outputs (APP _DCMV) 

This program outputs a triggered DC voltage sequence from channel A consisting 
of four voltage values: !.1, 2.2, 3.3, and 4.4 VDC. When the program executes, 
APPlY DCMEMV outputs the first value in the array (I.! VDC). The remaining 
voltages are output, one at a time, at 3 second intervals when TRIG IN SGl (a 
software trigger) is executed. Note that the first output level (1.1 VDC) is output 
without a trigger. 

10 !file APP DCMV 
20 

30 CLEAR 709 

40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

70 OUTPUT 709; 11 DlM VOUT(3) 11 !Dimension array 

80 OUTPUT 709; 11 FlLL VOUT 1.1,2.2,3.3,4.4 11 !Enter array values 

90 

100 OUTPUT 709; 11 SUB V_OUTPUT 11 

110 OUTPUT 709; 11 USE 0 11 

!Begin subroutine 
!Use channel A 

120 OUTPUT 709; 11 

130 OUTPUT 709; 11 

140 OUTPUT 709; 11 

150 OUTPUT 709;u 

APPLY DCMEMV 4,VOUT 11 !Output triggered DCV 
WAIT 3 11 !Wait 3 seconds 

160 
170 

180 
190 

OUTPUT 709; 11 

FOR I = 1 TO 3 11 

TRJGIN SGL 11 

WAIT 311 

OUTPUT 709; II NEXT I II 
OUTPUT 709; 11 SUBEND" 

200 OUTPUT 709; 11 RUN V_OUTPUT 11 

210 END 

!Begin count loop 
!Single trigger 
!Wait 3 seconds 
! Increment loop 
!End subroutine 

!Run subroutine 



Description 

Syntax 

Parameters 

volts 

Remarks 

APPLY DCV 

Apply DC Voltage Output. APPLY DCV outputs a DC voltage from the USE 
channel. 

APPlY DCV volts 

Output Voltage. Valid range is -10.25 VDC to +10.25 VDC in the On output im
pedance mode or -5.125 VDC to +5.125 VDC in the SOn output impedance mode 
(when terminated with a son load). 

DC Voltage Flanges (APPLY DCV) 

Voltages can be generated on one of two ranges in the high-resolution mode or 
on one of seven ranges in the low-resolution mode. Refer to DCRES command 
for details on the resolution modes. The following tables show DC voltage rang
es and maximum programmed output values available. 

• DC Voltage Ranges (High-Resolution Mode): 

Output Maximum 
Impedance Range Programmed Output 

00 1V 1 .25V 
00 10V 10.25V 

500 0. 5V 0.625V 
500 5V 5. 125V 

• DC Voltage Ranges (Low-Resolution Mode): 

Output Maximum 
Impedance Range Programmed output 

00 0.15625V 0.15625V 
00 0.3125V 0.3125V 
OQ 0.625V 0.625V 
00 1.25V 1. 25V 
00 2.5V 2. 5V 
00 5V 5V 
00 10V 10V 

50Q 0.078125V o.o7B125v 
500 0.15625V 0.15625V 
500 0.3125V 0.3125V 
500 0.625V 0.625V 
500 1.25V 1.25V 
500 2. 5V 2. 5V 
500 5V 5V 

Resolution 

~v 

10 ~v 

0.5 ~v 
5 ~v 

Resolution 

78 ~v 
156 ~v 
312 ,v 
625 mv 

1.25 mV 
2.5 mV 

5 mv 

39 "v 
78 )JV 

156 MV 
312 ~v 
625 mv 

1.25 mV 
2.5 mv 
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APPLY DCV (cont) 

Examples 

Commands 
2-20 

Setting the Output Impedance (IMP) 

For DC voltage outputs (and AC voltage outputs), you can set the output im
pedance to Oo or 50o. In the power-on Oo mode, the voltage output from the 
channel equals the programmed output voltage with or without termination. 
However, in the 50o mode, the actual output voltage equals the programmed 
output voltage ONLY when the module is terminated with a 500 load. Other 
impedances will cause the output voltage to vary. Refer to the IMP command 
for details on setting the output impedance. 

The Autorange Function (ARANGE) 

When the autorange function is enabled (ARANGE ON), the HP 3245A selects 
the lowest voltage or current range which will provide maximum accuracy for 
the desired output level. An error is generated if you attempt to set the output 
level greater than 100% of the highest voltage or current range available. 

When the autorange function is disabled (ARANGE OFF), the HP 3245A retains 
the present range regardless of the programmed output value. If the program
med value attempts to exceed 100% of the present range, an error is generated. 

Related Commands 

ARANGE, DCRES, IMP, OUTPUT?, TERM, USE 

Example: DC Voltage Output (APPL_DCV) 

This program outputs 3.5 VDC from channel A. 

10 ! file APPL DCV 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RST 11 !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 
60 
70 OUTPUT 709; 11 USE ou !Use channel A 
80 OUTPUT 709; 11 APPLY DCV 3.5 11 !Output DC voltage @3.5 VDC 
90 END 



Description 

Syntax 

Parameters 

pp_amplitude 

Remarks 

APPLY RPI 

Apply Curren! Ramp Waveform. APPLY API outputs an AC ramp waveform 
from the USE channel. 

APPLY RPI pp_amplitade 

Peak-to-peak amplitude between 0.00001 A and 0.2 Amps. 

AC Current Ranges (APPLY API) 

AC ramp current waveforms can be generated on one of four ranges in the On or 
500 output impedance mode. The following table shows the AC current ranges 
and maximum programmed output values available in each output impedance 
mode. You can set the output amplitude from 5% to 100% of the specified 
range. 

Range 

0.0002 A 
0.002 A 
0.02 A 
0.2 A 

Maximum 
Programmed Output 

0.0002 A 
0.002 A 
0.02 A 

0.2 A 

The Autorange Function (ARANGE) 

Resolution 

50 nA 

500 nA 

5 ~A 

50 ~A 

When the atitorange function is enabled (AFIANGE ON), the HP 3245A automati
cally selects the lowest voltage or current range which will provide maximum 
accuracy for the desired output level. An error is generated if you attempt to set 
the output level greater than 100% of the highest voltage or current range avail
able. For AC waveforms, an error is also generated if you attempt to set the 
peak-to-peak amplitude less than 5% of the lowest peak-to-peak range. 

When the autorange function is disabled (ARANGE OFF), the instrument retains 
the present range regardless of the programmed output value. If the program
med value attempts to exceed 100% of the present range. an error is generated. 
For AC waveforms, an error is also generated if you attempt to set the peak-to
peak amplitude less than 5% of the present peak-to-peak range. 

Selecting lhe Output Frequency (FRECl) 

At power-on, the output frequency for AC ramp waveforms is 1000 Hz. The 
output frequency can be varied from 0 to I MHz with 0.001 Hz resolution. 
However. ramp waveform performance is not specified above 100kHz and will 
degrade substantially above this frequency. Refer to the FREQ command for 
details on setting the output frequency. 
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APPLY RPI (cont) 

Example 

Commands 
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Setting the DC Ollsel Voltage (DCOFF) 

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset 
voltage can be changed using the DC OFF command. The off set can be a positive 
or negative number such that the peak AC value of the output waveform, plus 
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak 
range. Refer to the DCOFF command for details on selecting the DC offset 
voltage. 

Setting the Duly Cycle (DUTY) 

At power-on, the duty cycle for ramp waveforms is set to 50%. You can vary 
the duty cycle from 5% to 95% for frequencies up to 100kHz. Refer to the 
DUTY command for details on setting the duty cycle. 

PP to RMS Conversion 

APPLY FIPI generates an AC ramp current waveform with peak-to-peak (PP) 
values set by pp_amplilude. For ramp current outputs measured with an RMS 
multimeter, use IPP = 3.464*1RMS to convert an RMS reading to an equivalent PP 
value. 

Related Commands 

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE 

Example: AC Ramp Wavelorm Current Output (APPL_RPI) 

This program outputs a 0.005 A PP (5 rnA) ramp waveform from channel A 

10 !file APPL RPI 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RST 11 !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 

60 
70 OUTPUT 709; 11 USE 011 !Use channel A 
80 OUTPUT 709; 11 APPLY RPI 0.005 11 !Output 0.005 A PP ramp waveform 
90 END 



Description 

Syntax 

Parameters 

pp_amplitude 

Remarks 

APPLY RPV 

Apply Voltage Ramp Waveform. APPLY RPV outputs an AC ramp voltage 
waveform from the USE channel. 

APPLY RPV p p _amplitude 

Peak-to-peak amplitude between 0.03125 Vac (PP) and 20 Vac (PP) in the Oo 
output impedance mode or between 0.015625 Vac (PP) and 10 Vac (PP) in the 
500 mode (when terminated with a 500 load). 

AC Voltage Ranges (APPLY RPV) 

AC ramp voltage waveforms can be generated on one of seven ranges in the Oo 
or 500 output impedance mode. The following table shows the AC voltage rang
es and maximum programmed output values available in each output impedance 
mode. You can set the output amplitude from !Oo/o to 100% of the specified 
range. 

Output Range Maximum Programmed 
Impedance (Volts P·P) Output (Volts p P) Resolution 

00 0.3125V 0.3125V 156 I'V 
00 0.625V 0.625V 312 )'V 
00 1.25V 1.25V 625 )'V 
00 2.5V 2.5V 1. 25 mv 
00 5V 5V 2.5 mv 
00 10V 10V 5 mv 
00 20V 20V 10 mV 

500 0.15625V 0.15625V 78 )'V 
500 0.3125V 0.3125V 156 )'V 
500 0.625V 0.625V 312 )'V 
500 1.25V 1.25V 625 )JV 
500 2.5V 2.5V 1. 25 mV 
500 5V 5V 2.5 mV 
500 10V 10V 5 mv 

Selling the Out~ul lm~edance (IMP) 

The output impedance for either channel can be set to Oo or 500. In the Oo 
(power-on) mode, the voltage output is the same as the programmed output volt
age with or without termination. However, in the 500 mode, the actual output 
voltage is equal to the programmed output voltage ONLY when the output is 
terminated with a 50o load. Other impedances will cause the output voltage to 
vary. Refer to the IMP command for details on setting the output impedance. 
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APPLY RPV (cont) 

Commands 
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The Aulorange Function (ARANGE) 

When the autorange function is enabled (ARANGE ON), the HP 3245A automati
cally selects the lowest voltage or current range which will provide maximum 
accuracy for the desired output level. An error is generated if you attempt to set 
the output level greater than 100% of the highest voltage or current range avail
able. For AC waveforms, an error is also generated if you attempt to set the 
peak-to-peak amplitude less than 10% of the lowest peak-to-peak range. 

When the autorange function is disabled (ARANGE OFF), the instrument retains 
the present range regardless of the programmed output value. If the program
med value attempts to exceed 100% of the present range, an error is generated. 
For AC waveforms, an error is also generated if you attempt to set the peak-to
peak amplitude less than 10% of the present peak-to-peak range. 

Selecting the Output Frequency (FREGl) 

At power-on, the output frequency for AC waveforms is 1000 Hz. The output 
frequency can be varied from 0 to l MHz with 0.00 l Hz resolution. However, 
ramp waveform performance is not specified above 100kHz and will degrade 
substantially above this frequency. Refer to the FREQ command for details on 
setting the output frequency. 

Setting the DC Offset Voltage (DCOFF) 

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset 
voltage can be changed using the DCOFF command. The offset can be a positive 
or negative number such that the peak AC value of the output waveform, plus 
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak 
range. Refer to the DC OFF command for details on selecting the DC offset 
voltage. 

Setting the Duty Cycle 

At power-on, the duty cycle for ramp waveforms is set to 50%. You can vary 
the duty cycle from 5% to 95% for frequencies up to 100kHz. Refer to the 
DUTY command for details on setting the duty cycle. 

PP to RMS Conversion 

APPLY RPV generates a voltage ramp waveform with peak-to-peak (PP) values 
set by pp_amphtude. For ramp voltage outputs measured with an RMS multi
meter, use VPP = 3.464*VRMS to convert an RMS reading to an equivalent PP 
value. 

Related Commands 

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE 



Example 

APPLY RPV (cont) 

Example: AC Ramp Waveform Voltage Output (APPL_RPV) 

This program outputs a 4.5 Vac PP ramp waveform from channel A. 

10 ! file APPL RPV 
20 
30 CLEAR 709 
40 OUTPUT 790;"RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709; 11 USE 0 11 

80 OUTPUT 709; 11 APPLY RPV 
90 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear liP 3245A 

!Use channel A 
4.5 11 !Output 4.5 Vac 

memory 

PP ramp waveform 
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APPLY SQI 

Description 

Syntax 

Parameters 

pp_amplitude 

Remarks 

Commands 
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Apply Current Square Waveform. APPLY SQI outputs an AC current square 
waveform from the USE channel. 

APPLY SQI p p _amplitude 

Peak-to-peak amplitude between 0.0000 l A and 0.2 Amps. 

AC Current Flanges (APPLY SQI) 

AC current square waveforms can be generated on one of four ranges in the Oo 
or 500 output impedance mode. The following table shows the AC current rang
es and maximum programmed output values available in each output impedance 
mode. You can set the output amplitude from 5% to 100% of the specified 
range. 

Range 

0.0002 A 
0. 002 A 

0.02 A 
0.2 A 

Maximum 
Programmed Output 

0.0002 A 
0.002 A 
0.02 A 
0.2 A 

The Aulorange Function (ARANGE) 

Resolution 

50 nA 
500 nA 

5 ~A 
50 ~A 

When the autorange function is enabled (ARANGE ON), the HP 3245A automati
cally selects the lowest voltage or current range which will provide maximum 
accuracy for the desired output level. An error is generated if you attempt to set 
the output level greater than I 00% of the highest voltage or current range avail
able. For AC waveforms, an error is also generated if you attempt to set the 
peak-to-peak amplitude less than 5% of the lowest peak-to-peak range. 

When the autorange function is disabled (ARANGE OFF), the instrument retains 
the present range regardless of the programmed output value. If the program
med value attempts to exceed 100% of the present range, an error is generated. 
For AC waveforms, an error is also generated if you attempt to set the peak-to
peak amplitude less than 5% of the present peak-to-peak range. 

Selecting the Output Frequency (FREQ) 

At power-on, the output frequency for AC waveforms is 1000 Hz. The output 
frequency can be varied from 0 to I MHz with 0.001 Hz resolution. Refer to the 
FREQ command for details on setting the output frequency. 



Example 

APPLY SQI (cont) 

At pown-on, the DC offset voltage for AC waveforms is 0 volts. The offset 
voltage can be changed using the DCOFF command. The offset can be a positive 
or negative number such that the peak AC value of the output waveform, plus 
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak 
range. Refer to the DC OFF command for details on selecting the DC offset 
voltage. 

Setting the Duty Cycle (DUTY) 

At power-on, the duty cycle for square waveforms is set to 50%. You can vary 
the duty cycle from 5% to 95% for frequencies up to 100kHz. Refer to the 
DUTY command for details on setting the duty cycle. 

PP to FIMS Conversion 

APPLY SQI generates an AC current square waveform with peak-to-peak (PP) 
values set by pp _amplitude. For outputs measured with an RMS multimeter, 
use IPP = 2*1RMS. 

Related Commands 

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE 

Example: AC Square Waveform Current Output (APPL_ SCll) 

This program outputs a 0.005 A PP (5 rnA) square waveform from channel A. 

10 !file APPL_SQJ 
20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709; "USE 0 11 

80 OUTPUT 709;"APPLY SQI 
90 ENO 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A 

!Use channel A 

0.005 11 !Output 0.005 A 

memory 

PP square waveform 
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APPLY SQV 

Description 

Syntax 

Parameters 

p p _amplitude 

Remarks 
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Apply Voltage Square Waveform. APPLY SQV outputs an AC voltage square 
waveform from the USE channel. 

APPLY SQV pp_amplitude 

Peak-to-peak amplitude between 0.03125 Vac (PP) and 20 Vac (PP) in the Oo 
output impedance mode or between 0.015625 Vac (PP) and 10 Vac (PP) in the 
500 mode (when terminated with a 500 load). 

AC Voltage Ranges (APPLY SQV) 

AC voltage square waveforms can be generated on one of seven ranges in the On 
or 50o output impedance mode. The following table shows the AC voltage rang
es and maximum programmed output values available in each output impedance 
mode. You can set the output amplitude from 10% to 100% of the specified 
range. 

Output Range Maximum Programmed 
Impedance (Votts P·P) Output (Volts P-P) Resolution 

00 0.3125V 0.3125V 156 )JV 
00 0.625V 0.625V 312 )JV 
00 1. 25V 1.25V 625 )JV 

00 2.5V 2.5V 1.25 mv 
00 5V 5V 2.5 mV 
00 10V 10V 5 mv 
00 20V 20V 10 mV 

500 0.15625V 0.15625V 78 )JV 
500 0.3125V 0.3125V 156 )JV 
500 0.625V 0.625V 312 )JV 
500 1.25V 1. 25V 625 )JV 
500 2.5V 2 .5V 1. 25 mv 
500 5V 5V 2.5 mV 
500 10V 10V 5 mV 

Setting the Out[:!ul lm[:!edance (IMP) 

The output impedance for either channel can be set to Oo or 500. In the Oo 
(power-on) mode, the voltage output is the same as the programmed output volt
age with or without termination. However, in the 50o mode, the actual output 
voltage is equal to the programmed output voltage ONLY when the output is 
terminated with a 50o load. Other impedances will cause the output voltage to 
vary. Refer to the IMP command for details on setting the output impedance. 



APPLY SQV (cont) 

The Aulorange Function (ARANGE) 

When the autorange function is enabled (ARANGE ON), the HP 3245A automati
cally selects the lowest voltage or current range which will provide maximum 
accuracy for the desired output level. An error is generated if you attempt to set 
the output level greater than 100% of the highest voltage or current range avail
able. For AC waveforms, an error is also generated if you attempt to set the 
peak-to-peak amplitude less than 10% of the lowest peak-to-peak range. 

When the autorange function is disabled (ARANGE OFF), the instrument retains 
the present range regardless of the programmed output value. If the program
med value attempts to exceed 100% of the present range, an error is generated. 
For AC waveforms, an error is also generated if you attempt to set the peak-to
peak amplitude less than 10% of the present peak-to-peak range. 

Selecting the Output Frequency (FF!EQ) 

At power-on, the output frequency for AC waveforms is 1000Hz. The output 
frequency can be varied from 0 to I MHz with 0.001 Hz resolution. Refer to the 
FREQ command for details on setting the output frequency. 

Selling lhe DC Offset Voltage (DCOFFl 

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset 
voltage can be changed using the DCOFF command. The offset can be a positive 
or negative number such that the peak AC value of the output waveform, plus 
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak 
range. Refer to the DCOFF command for details on selecting the DC offset 
voltage. 

Setting lhe Duly Cycle (DUTY) 

At power-on, the duty cycle for square waveforms is set to 50%. You can vary 
the duty cycle from 5% to 95% for frequencies up to 100kHz. Refer to the 
DUTY command for details on setting the duty cycle. 

PP to RMS Conversion 

APPLY SQV generates an AC voltage square waveform with peak-to-peak (PP) 
value set by pp_amplitudc. For outputs measured with an RMS multimeter, use 
VPP = 2*VRMS. 

Related Commands 

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE 
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APPLY SQV (cont) 

Example 
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Example: AC Square Waveform Voltage Output (APPL_SQV) 

This program outputs a 4.5 Vac PP square waveform from channel A. 

10 ! file APPL sov 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUl 709;"RSfi' !Reset HP 3245A 
50 OUTPUT 709;"SCRATCH" !Clear HP 3245A memory 
60 
70 OUTPUT 709;"USE 0" !Use channel A 
80 OUTPUT 709;''APPLY SQV 4.5'' !Output 4.5 Vac PP square waveform 
90 END 



Description 

Syntax 

Parameters 

pp_amplitude 

array_name 

Remarks 

APPLY WFI 

Apply Current Arbitrary Waveform, APPLY WFI outputs an arbitrary current 
waveform from the USE channeL 

APPlY WF! pp_amplitude 1 array __ name l 

Peak-to-peak amplitude from 0.0000 l A to 0.2 A. 

Specifies the name of the REAL or INTEGER array containing 2048 points 
which define the waveform. Each REAL array element must have a value be
tween -I and +I, inclusive. If array~ name is defined as an INTEGER array, 
each element must be converted to a hardware integer format before executing 
APPLY WFI. Refer to the FILLAC, FILLRP, and FILLWF commands for details. 

Array names may contain up to I 0 characters. The first character must be a let
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un
derscore characters("_"), or the question mark ("?"). Array names must not be the 
same as HP 3245A commands or parameters or stored state names. The default 
array~ name is the name of the array most recently specified with APPLY WFI. 
(When APPLY WFI is used with only the pp~amplitude parameter, a new array 
is not downloaded - only the amplitude is changed.) 

AC Curren! Ranges (APPLY WFI) 

AC arbitrary current waveforms can be generated on one of four ranges in the 
On or 50n output impedance mode. The following table shows the AC current 
ranges and maximum programmed output: values available in each output im
pedance mode. You can set the output amplitude from 5% to 100% of the 
specified range. 

Range 

0.0002 A 
0.002 A 
0.02 A 

0.2 A 

Maximum 
Programmed Output 

0.0002 A 
0.002 A 
0.02 A 
0.2 A 

The Autorange Function (ARANGE) 

Resolution 

50 nA 
500 nA 

5 ~A 

50 ~A 

When the autorange function is enabled (ARANGE ON), the HP 3245A automati
cally selects the lowest current range which will provide maximum accuracy for 
the desired output level. An error is generated if you attempt to set the output 
level greater than 100% of the highest current range available. For AC 
waveforms, an error is also generated if you attempt to set the peak-to-peak 
amplitude less than 10% of the lowest peak-to-peak range. 
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APPLY WFI (cont) 

Example 
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When the autorange function is disal>led (ARANGE OFF), the instrument retains 
the present range regardless of the programmed output value. If the program
med value attempts to exceed 100% of the present range. an error is generated. 
For AC waveforms. an error is also generated if you attempt to set the peak-to
peak amplitude less than iO')il of the present peak-to-peak range. 

Selecting the Output Frequency (FRECl) 

At power-on, the output frequency for AC waveforms is lOOO Hz. The output 
frequency can be varied from 0 to 1 MHz with 0.001 Hz resolution. Refer to the 
FREQ command for details on setting the output frequency. 

Selling the DC Offset Voltage (DCOFF) 

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset 
voltage can be changed using the DCOFF command. The offset can be a positive 
or negative number such that the peak AC value of the output waveform, plus 
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak 
range. Refer to the DCOFF command for details on selecting the DC offset 
voltage. 

Related Commands 

DCOFF, FILLAC, FILLRP, FILL WF, FREQ, IMP, OUTPUT?, TERM, USE 

Example: Generating a Cosine Waveform (APPL_WFI) 

This program defines and applies a 2 kHz cosine waveform with an amplitude of 
0.005 A (5 mA) PP from channel A. 

10 ! file APPL_WFI 

20 
30 CLEAR 709 
40 OUTPUT 709;''RST'' 
50 OUTPUT 709;''SCRATCH'' 
60 
70 OUTPUT 709;''REAL CARRAY(2047),Pl'' 
80 OUTPUT 709;"Pl • 3.1415925" 
90 
100 
11 0 
120 
130 
140 
150 
160 

OUTPUT 709; 11 SUB DEF_ARRAY 11 

OUTPUT 709; 11 FOR I = 0 TO 2047 11 

OUTPUT 709;'' CARRAY(l) = COS(Z*PI*I/2048)'' 
OUTPUT 709;" NEXT 111 

OUTPUT 709;"SUBEND 11 

OUTPUT 709; 11 CALL DEF_ARRAY 11 

170 OUTPUT 709; 11 USE on 
180 OUTPUT 709;''FREQ 2E3'' 
190 OUTPUT 709; 11 APPLY WFI 0.005,CARRAY 11 

200 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Dim REAL array, var 
!Assign value to PI 

!Begin subroutine 
!Begin count loop 
!Compute array values 
! Increment loop 

!End subroutine 
!Call subroutine 

!Use channel A 
!Change freq to 2 kHz 
!Output cosine waveform 



Description 

Syntax 

Parameters 

pp_amplitude 

array_name 

Remarks 

APPLY WFV 

Apply Voltage Arbitrary Waveform. APPLY WFV outputs an arbitrary voltage 
waveform from the USE channeL 

APPLY WFV pp_amplitude [, array_name] 

Peak-to-peak amplitude from 0.03125 Vac (PP) to 20 Vac (PP) in the Oo output 
impedance mode or from 0.015625 Vac (PP) to 10 Vac (PP) in the 50o mode 
(when terminated with a 500 load). 

Name of a REAL or INTEGER array containing 2048 points which define the 
waveform. Each REAL array element must have a value between -1 and +1, in
clusive. If array _name is defined as an INTEGER array, each element must be 
converted to a hardware integer format (with FILLAC, FILLRP, or FILLWF) 
before executing APPLY WFV. 

Array names may contain up to 10 characters. The first character must be a let
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un
derscore characters ("_"), or the question mark ("?"). Array names must not be the 
same as HP 3245A commands or parameters or stored state names. The default 
array_namc is the name of the array last specified with APPLY WFV. (When 
APPLY WFV is used with only the pp_amplitudc parameter, a new array is not 
downloaded - only the amplitude is changed.) 

AC Voltage Ranges (APPLY WFV) 

Arbitrary waveforms can be generated using one of seven ranges in the Oo or 50o 
output impedance mode, as shown in the following table. Output amplitude can 
be set from 10% to 100% of the specified range. 

Output Range 
Impedance (Volts P·P) 

00 0.3125V 
00 0.625V 
00 1. 25V 
00 2.5V 
00 5V 
00 10V 
00 20V 

500 0.15625V 
500 0.3125V 
500 0.625V 
500 1.25V 
500 2.5V 
500 5V 
500 10V 

Maximum Programmed 
Output (Volts P-P) 

0.3125V 
0.625V 

1. 25V 
2.5V 

5V 
10V 
20V 

0.15625V 
0.3125V 

0.625V 
1. 25V 
2.5V 

5V 
10V 

Resolution 

156 ~v 
312 ~v 
625 ~v 

1.25 mv 
2.5 mv 

5 mv 
10 rnv 

78 ~v 

156 ~v 
312 ~v 
625 ~v 

1.25 mV 
2.5 mV 

5 mV 
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APPLY WFV (cont) 
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Selling the Output Impedance {1_11111'1 

The output impedance for either channel can he set to Oo or 50r1 In the Oo 
(po\ver-on) mode, the voltage output is the same as the programmed output volt
nge with or without termination. Ho\veve-r, in the 500 mode, the actual output 
voltage is equal to the programmed output voltage ONLY when the output is 
terminated with a 50n load. Refer to the IMP command for details on setting the 
output. impedance. 

The Autorange Function (ARANG~ 

When the autorange function is enabled (ARANGE ON), the HP 3245A automati
cally selects the lowest voltage or current range which will provide maximum 
accuracy for the desired output level. An error is generated if you attempt to set 
the output level greater than !00% of the highest voltage or current range avail
able. For AC waveforms, an error is also generated if you attempt to set the 
peak-to-peak amplitude less than I 0% of the lowest peak-to-peak range. 

When the autorange function is disabled (ARANGE OFF), the instrument retains 
the present range regardless of the programmed output value. lf the program
med value attempts to exceed 100% of the present range, an error is generated. 
For AC waveforms, an error is also generated if you attempt to set the peak-to
peak amplitude less than !Oo/o of the present peak-to-peak range. 

Selecting the Output Freguency (FRECl) 

At power-on, the output frequency for AC waveforms is 1000 Hz. The output 
frequency can be varied from 0 to I MHz with 0.001 Hz resolution. Refer to the 
FREQ command for details on setting the output frequency. 

Selling !he DC Offset Voltage (DCOFF) 

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset 
voltage can be changed using the DCOFF command. The offset can be a positive 
or negative number such that the peak AC value of the output waveform, plus 
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak 
range. Refer to the DCOFF command for details on selecting the DC offset 
voltage. 

Related Commands 

DCOFF, FILLAC, FILLRP, FILLWF, FREQ, IMP, OUTPUT?, TERM, USE 



Example 

APPLY WFV (cont) 

Example: Cosine Waveform Generation (APPLWFV) 

This program defines and applies a 2 kHz cosine waveform with an amplitude of 
L4 Vac PP from channel A Since precomputing (with a FILLWF command) is 
not done, approximately 625 msec scaling time + 50 msec download time is 
required to output the waveform However, FILLWF can be used to reduce the 
time required to output the waveform, See the FILLWF command for details, 

10 !file APPL WFV 
20 
30 CLEAR 709 
40 OUTPUT 709;''RST 1' 

50 OUTPUT 709;''SCRATCH'' 
60 
70 OUTPUT 709; 11 REAL CARRAYC2047),PI'' 
80 OUTPUT 709;"PI = 3.1415925 11 

90 
100 OUTPUT 709; 11 SUB DEF_ARRAY 11 

110 OUTPUT 709;" FOR I = 0 TO 2047 11 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Dim REAL array, var 
!Assign value to PI 

!Begin subroutine 
!Begin count loop 

120 OUTPUT 709;'' CARRAY(I) = COS(2*PI*l/2048)'' !Compute array values 
130 OUTPUT 709; 11 NEXT I 11 ! Increment loop 
140 OUTPUT 709; 11 SUBEND" !End subroutine 
150 OUTPUT 709; 11 CALL DEF_ARRAY 11 

160 
170 OUTPUT 709;UUSE 0" 
180 OUTPUT 709; 11 FREQ 2E3 11 

190 OUTPUT 709; 11 APPLY WFV 2.4,CARRAY 11 

200 END 

!Call subroutine 

!Use channel A 
!Change freq to 2 kHz 
!Output cosine waveform 
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ARANGE/ ARANGE? 

Description 

Syntax 

Parameters 

mode 

Remarks 
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Set/Read Aulorange. ARANGE enables or disables the autorange function on 
the USE channel. ARANGE? returns the autorange setting (OFF /ON) for the 
USE channeL 

ARANGE [mode] 

ARANGE? 

The mode parameters follow. Power-on, reset, and default mode= ON. 

mode Definition 

OFF Disables autorange function. 
ON Enables autorange function. 

Using ARANGE 

When the autorange function is enabled (ARANGE ON), the lowest voltage or 
current range is selected which will provide maximum accuracy for the desired 
output level. An error is generated if you attempt to set the output level greater 
than 100% of the highest voltage or current range available. For AC waveforms, 
an error is also generated if you attempt to set the peak-to-peak amplitude less 
than I 0% of the lowest peak-to-peak range. 

When the autorange function is disabled (ARANGE OFF), the HP 3245A retains 
the present range regardless of the programmed output value. If the program
med value attempts to exceed 100% of the present range, an error is generated. 
For AC waveforms, an error is also generated if you attempt to set the peak-to
peak amplitude less than 10% of the present peak-to-peak voltage range (less than 
5% of the present peak-to-peak current range). 

Autorange Function Automatically Enabled 

At power-on, the autorange function is enabled (ARANGE ON). Autoranging is 
automatically enabled when commands which change the DC resolution 
mode(OCRES), output impedance (IMP), or output function (APPLY) commands 
are executed. Also, if ARANGE OFF is set immediately after power-on. the IV 
range is set. 

Query Command (ARANGE?) 

The ARANGE? command returns the autorange setting (OFF /ON) of the USE 
channel (channel A or B). 

Related Commands 

APPL Ys, DCRES, FUNC, IMP, RANGE, TERM, USE 



Example 

ARANGE/ARANGE? (cont) 

Example: Using Aulorange Function (ARANGE) 

This program first sets DCV output (line 70) and turns autorange OFF (line 80). 
Then. changing the output function to ACV (line IJO) automatically turns auto
range ON, since the output function is changed from DCV to ACV. 

10 ! file ARANGE 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RST 0" !Reset chcmnel A 
50 
60 OUTPUT 709; 11 USE 0" !Use channel A 
70 OUTPUT 709; 11 APPLY DCV 10 11 !Output 10 VDC 
80 OUTPUT 709; 11 ARANGE OFF 11 !Disable autorange 
90 OUTPUT 709; 11 ARANGE? 11 

100 ENTER 709;A$ 
110 PRINT 11 Autorange Mode = H;A$ 
120 OUTPUT 709; 11 WAIT 1" !Wait one sec 

130 OUTPUT 709; 11 APPLY ACV .05 11 !Output 1 voc 
140 OUTPUT 709; 11 ARANGE? 11 !Query autorange mode 
150 ENTER 709;B$ ! Enter mode 

160 PRINT "Autorange Mode = 11;8$ !Display mode 
170 END 

A typical return follows. Note that autorange was disabled (fixed range set) for 
the DCV output, but autorange was again enabled for the ACV output function, 
since the function changed. 

Autorange Mode OFF 
Autorange Mode ON 
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ATN 

Description 

Syntax 

Parameters 

argument 

Remarks 

Example 
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Arctangent Returns the value of the angle (in radians) which has a tangent 
equal to the argument. 

ATN (argument) 

The argument parameter must be a number or numeric expression (enclosed in 
parentheses). 

Related Commands 

COS, SIN 

Example: Using lhe A TN Function (A TN) 

This program computes the arctangent of 0.2018 and displays the result 
(.!9912573 radians) on the controller CRT. 

10 !fileATN 

20 
30 OUTPUT 709;''VREAD ATN(0.2018)'' !Compute the artangent 
40 ENTER 709;A !Enter result 
50 PRINT ''Arctangent = '';A;''radtans'' !Display result 
60 END 

A typical return is: 

Arctangent = .19912573 radians 



Description 

Syntax 

Parameters 

mode 

Remarks 

Example 

BEEP 

Beep. Enables or disables the HP 3245A beeper mode. When the beeper mode is 
enabled, a beep occurs when an error is generatt:d. When disabled, error mes
sages are displayed on the front panel but the beep is suppressed. 

BEEP [model 

The mode parameters follow. Default mode= ONCE. 

mode 
Parameter 

Off 
ON 

ONCE 

Definition 

Disables beeper mode. 
Enables beeper mode. 
Beep once then return to previous mode (OFF or ON). 

BEEP ONCE Overrides Present Mode 

The BEEP ONCE command overrides the present ON/OFF mode of the BEEP 
command and produces a single beep. The beep occurs even if the beeper mode 
is disabled (BEEP OFF). After a single beep, the beeper mode returns to the 
previous mode (ON or OFF). 

Beeper Mode is Stored in Continuous Memory 

The beeper mode is stored in continuous memory and is retained when power is 
removed from the HP 3245A. 

BEEP Does not Allee! Power-On Sequence 

The HP 3245A signals the end of its power-on test with a tone. The BEEP 
command does not affect this tone. 

Example: Produce a Single Beep 

This program temporarily disables the beeper mode, produces one beep, and then 
returns to the BEEP OFF mode. 

10 OUTPUT 709;"BEEP Off'' 
20 OUTPUT 709;''BEEP ONCE'' 
30 END 

!Disable beeper mode 
!Beep once and return to BEEP OFF mode 
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BINAND 

Description 

Syntax 

Parameters 

argument 

Remarks 

Example 
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Binary ANIJ. Returns the value of the bit-by-bit logical AND of the specified 
arguments. 

BII\IAND (argument, argument) 

Both argument parameters must be integer numbers or numeric expressions 
(enclosed in parentheses) in the range -32768 to +32767. 

BINAND Operation 

Within the HP 3245A processor, each bit in one argumenl is logically ANDed 
with the corresponding bit in the other argumml, as shown in the following 
truth table. 

A B A AND B 

0 0 0 

0 0 
0 D 

Related Commands 

AND, B!NCMP, B!NEOR, BINIOR 

Example: Using !he BINAND Function 

This program computes the BINAND value of 12 and 9 and displays the result (8) 
on the controller CRT. The BII-IAND arithmetic is: 

12 0000 0000 0000 1100 

9 = 0000 0000 0000 1001 

8 0000 0000 0000 1000 

10 OUTPUT 709; 11 VREAD BINAN0(12,9) 11 !Compute and read BINAND value 

20 ENTER 709;A !Enter result 

30 PRINT ''BINAND Value = '1;A !Display result 
40 END 

A typical return is: 

BINAND Value = 8 



Description 

Syntax 

Parameters 

argument 

Remarks 

Example 

BINCMP 

Binary Complement. Returns the uinary complement of the specified argument. 

BINCMP (argument) 

The argument parameter must be an integer number or numeric integer (enclosed 
in parentheses) in the range -32768 to +32767. 

BINCMP Operation 

Within the HP 3245A processor, each bit in argument is complemented and the 
resulting value is returned. 

Related Commands -----

BIN AND, BINEOR, BINIOR 

Example: Using the BINCMP Function 

The following program computes the BINCMP value of -13 and displays the 
result (12) on the controller CRT. The BINCMP arithmetic is: 

·13 1111 1111 1111 0011 
12 0000 0000 0000 1100 Complement 

10 OUTPUT 709; 11 VREAD BINCMP(·13) 11 !Compute and read BINCMP value 
20 ENTER 709;A !Enter result 
30 PRINT 11 BINCMP Value = '';A !Print result 
40 END 

A typical return is: 

BINCMP Value • 12 
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BINEOR 

Description 

Syntax 

Parameters 

argument 

Remarks 

Example 
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Binary Exclusive-OR. Returns the value of the bit-by-bit logical exclusive-OR of 
the specified arguments. 

BINEOR (argument, argume11t) 

Both argumenr parameters must be integer numbers or numeric expressions 
(enclosed in parentheses) in the range -32768 to +32767. 

EIINEOR Operation 

Within the HI' 3245A processor, each bit in one argument is exclusive-ORed with 
the corresponding bit in the second argument as shown in the following truth 
table: 

A B A XOR B 

0 0 0 

0 1 1 
1 0 

1 1 0 

Related Commands 

BIN AND, BINCMP, BINJOR 

Example: Using the BINEOR Function 

The following program computes the BINEOR value of 12 and -9 and displays 
the result (-5) on the controller CRT. The BINEOR arithmetic is: 

12 = 0000 0000 0000 1100 

-9 = 1111 1111 1111 0111 

-5 = 1111 1111 1111 1011 

10 OUTPUT 709; 11 VREAD BINEOR(12,·9) 11 !Compute and read BlNEOR value 
20 ENTER 709;A !Enter result 

30 PRINT 11 BINEOR Value= 11 jA !Print result 

40 END 

A typical return is: 

BINEOR Value = ·5 



Description 

Syntax 

Parameters 

argument 

Remarks 

Example 

BIN lOR 

Binary Inclusive-OR. Returns the value of the hil-by-bit logical inclusive-OR of 
the specified arguments. 

BINIOR (argument, argument) 

Both argument parameters must be integer numbers or numeric expressions 
(enclosed in parentheses) in the range -32768 to +32767. 

BINIOR 0P!'Eillion 

Within the HP 3245A processor, each bit in one argument is inclusive-ORed with 
the corresponding bit in the other argument, as shown in the following truth 
table: 

A B A OR B 

0 0 0 
0 1 

1 0 
1 1 

Related Commands 

BlNAND, BINCMP, BINEOR, OR 

Example: Using the BINIOR Function 

The following program computes the BINIOR value of 12 and 9 and displays the 
result (13) on the system controller. The BINIOR arithmetic is: 

12 = 0000 0000 0000 1100 
9 = 0000 0000 0000 1001 

13 = 0000 0000 0000 1101 

10 OUTPUT 709; 1'VREAD BIN10R(12,9) 11 

20 ENTER 709;A 
30 PRINT 11 81NIOR Value = '';A 
40 END 

A typical return is: 

B!N!OR Value = 13 

!Compute and read BINIOR value 
!Enter result 
!Display result 
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BIT 

Description 

Syntax 

Parameters 

argument 

bit _position 

Remarks 

Example 
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Read Bit Value. Returns "0" or "l" representing the logic value of the specified 
bit of the argument. 

BIT (argument, bit_position) 

The argument paril.meter is a number or numeric expression (enclosed in paren
theses) in the range -32768 to +32767. Within the HP 3245A processor, argumenl 
is represented as a 16-bit, 2's complement integer. 

The bit __ position parameter is a number or numeric expression (enclosed in 
parentheses) between 0 and 15. Bit 0 represents the least significant bit (LSB) and 
bit 15 represents the most significant bit (MSB). 

Data Returned 

The BIT command returns a "0" or "I" indicating the logic state of the specified 
bit of the argumen/. 

Example: Using the BIT Function 

The following example determines the value (0 or l) of bit 4 in the 16-bit, 2's 
complement representation of 17. Since 17 = oooo oooo 0001 0001, the program 
returns a n 111

• 

10 OUTPUT 709; 1'VREAD BITC17,4) 11 

20 ENTER 709;A 

30 PRINT ''Bit Value = 11 ;A 
40 END 

A typical return is: 

Bit Value = 1 

!Read value of bit 4 
!Enter result 
!Display result 



Description 

Syntax 

Parameters 

mode 

Remarks 

Example 

BLOCK OUT 

Block Oulpul Mode. BLOCKOUT applies only to binary output data (as set by 
OFORMAT BINARY). With block output mode enabled, a data header precedes 
the data output. With block output mode disabled, binary data is output without 
a preceding header. 

BLOCKOUT mode 

The mode parameters are as follows. Power-on/reset mode= ON. 

mode 
Parameter Description 

OFF Binary data is output without preceding header. 
ON IEEE·728 Block A header precedes the binary data. 

Block Output Disabled (BLOCKOUT OFF) 

With BLOCKOUT OFF, only the binary number is output (no header or cr If). 
EO! is sent with the final byte of the binary message if enabled with the END 
command. 

Block Oule!J.! Enabled (BLOCKOUT ON) 

At power-on, BLOCKOUT ON is set and binary outputs are preceded with an 
JEEE-728 Block A header and followed by a cr I/. The format header consists 
of four bytes: the# sign, the letter A, and two bytes which indicate the number 
of bytes of data to follow. EO! is sent with the line feed if enabled with the 
END command. 

Related Commands 

END, OFORMA T 

Example: Disabling Block Output Mode 

This program segment sets binary output mode and disables block output mode, 
so binary data is output without the IEEE-728 Block A header. See the 
OFORMAT command for an example program using BLOCKOUT and OFORMAT. 

100 OUTPUT 709; 11 0FORMAT BINARY 11 

110 OUTPUT 709; 11 BLOCKOUT OFF 11 

!Sets binary data output format 
!Output binary data without header 
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CAL 

Description 

Commands 
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Channel Calibration. initializes an algorithm to perform a full adjustment of 
voltage and current ranges. 

Hefer to the HP 3245A Calibration Manual (I'/N 03245-90003) for information 
on the use of this command. 



Description 

Syntax 

Parameters 

Remarks 

Example 

CALEN? 

Read CAL Jumper Selling. Returns the setting of the CAL jumtJer (ENABLED 
or DISABLED). 

CALEN? 

None. 

CALEN? Returns CAL Jumper Position 

The CALEN? command returns the position (ENABLED or DISABLED) of the 
CAL jumper (Jl or Sl) within the HP 3245A. The command returns "l" if the 
CAL jumper is in the ENABLE position or 0 if the CAL jumper is in the 
DISABLE position. Calibration with CAL can be performed ONLY if the CAL 
jumper is in the ENABLE position. 

Related Commands 

CAL 

Example: Read CAL Jumper Position 

The following program determines the position (ENABLED/DISABLED) of the 
calibration jumper. 

10 OUTPUT 709;''CALEN?'' 
20 ENTER 709;A 
30 PRINT A 

40 END 

!Read calibration jumper position 
!Enter result 
!Display result 

If the calibration jumper is in the ENABLE position, "I" is returned. If it is in 
the DISABLE position, "0" is returned. 
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CALL 

Description 

Syntax 

Parameters 

sub name 

Remarks 
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Call Subroutine. Executes the named subroutine and waits for cmnplction 
before executing other commands (contrast with RUN). 

CAll sub name 

Subroutine nnme. Subroutine names may contain up to 10 characters. The first 
character must be a letter (A-Z) but the remaining nine characters can be letters, 
numbers (0··9). the underscore character (" .. _"), or the question mark ("?"). 
Subroutine names must not be the same as HP 3245A commands or parameters, 
previously defined array or variable names, or stored state names. 

Su!)rouline Mus! Be In Memol)l 

The specified subroutine must be stored in HP 3245A memory (using SUB and 
SUBEND) before being executed with the CALL command. 

CALL may be used inside a subroutine to call another subroutine. This provides 
expanded capability of 11nested 11 subroutines. When using nested subroutines, the 
calling subroutine is suspended so that only one subroutine is running at a time. 
Subroutines can be nested up to !0 deep. 

Execution Error will Abort Subroutine 

If an error occurs during subroutine execution, the subroutine and all nested 
levels of subroutines are aborted. The cause of the subroutine error is stored in 
the error register. On error, control is returned to the controller or to the front 
panel (to where the command was initiated). 

Using the USE Command Within Subroutines 

If USE is executed inside a subroutine called by CALL, the HP 3245A retains that 
assignment after the subroutine completes. For example, if channel A is selected 
as the USE channel within a subroutine called by CALL, channel A remains the 
USE channel after the subroutine completes. 

CALL vs. RUN Subroutines 

When CALL is used, the named subroutine runs to completion before executing 
other commands. When RUN is used, the the HP 3245A executes subroutine 
commands as it finds time between executing commands outside the subroutine. 

Related Commands 

RUN, SERIAL, SUB, SUBEND, USE 



Example 

CAll (cont) 

Example: Creating and Calling a Subroutine (CALL) 

This program creates and calls subroutine BEEPER. As the program executes, 
the HP 3245A produces five beeps at 0.5 second intervals. 

10 ! file CALL 
20 
30 CLEAR 709 

40 OUTPUT 709; 11 RSTII 

50 OUTPUT 709; 11 SCRATCH 11 

60 OUTPUT 709; 11 USE 0" 
70 
80 OUTPUT 709; 11 SUB BEEPER 11 

90 OUTPUT 709; 11 FOR I = 1 TO 
100 OUTPUT 709; 11 BEEP ONCE 11 

110 OUTPUT 709; 11 WAIT .su 
120 OUTPUT 709; 11 NEXT I" 

130 OUTPUT 709; 11 SUBEND 11 

140 OUTPUT 709;''CALL BEEPER'' 
150 END 

!Ctear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 
!Use channel A 

!Begin subroutine 
5" !Begin count loop 

!Beep once 
!Wait 0.5 seconds 

! Increment count 
!End subroutine 
!Call subroutine 
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CALNUM? 

Description 

Syntax 

Parameters 

Remarks 

Example 
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Calibration Number Query. Returns the number of times the HP 3245A has been 
calibrated. 

CAlNUM? 

None< 

Data Returned 

The CALNUM? command returns the number of times the 3245A has been 
calibrated. 

When CALNUM? is entered from the front panel, the number of times the in
strument has been calibrated is displayed on the front panel display. When 
CALNUM? is executed from the controller, the response is sent to the output 
buffer in default ASCII format. 

Example: Reading the Calibration Number 

The following program determines the number of times the 3245A has been 
calibrated. 

10 OUTPUT 709; 11 CALNUM? 11 

20 ENTER 709;A 
30 PRINT A 
40 END 

!Calibration number query 
!Enter results 
!Print results 



Description 

Syntax 

Parameters 

string 

Remarks 

Example 

CALSTR/CALSTR? 

Storefflead Calibration Data, CALSTR stores calibration information in the 
CALibration RAM. CALSTR? returns the current calibration information stored. 
CALSTR functions only when the CAL jumper is ENABLED. 

CALSTR "[string]" 

CALSTR'? 

Calibration information entered into the CALibration RAM. Up to 75 characters 
can be stored, and the string must be enclosed by apostrophies (') or quotation 
marks("). 

Storing Calibration Dala (CALSTR) 

After all calibration values have been entered (with the CAL or CAL VOLTS 
command), calibration string information such as calibration dates, temperature. 
etc. can be entered into the calibration RAM with the CALSTR command. Note 
that CALSTR functions only when the CAL jumper is in the ENABLE position. 

Query Command !CALSTFI?l 

The CALSTR? command returns the current information stored in the calibra
tion RAM hy the CALSTR command. 

Related Commands 

CAL 

Example: Entering Calibration Information 

This progratn uses CALSTR to enter calibration information into the 
CAlibration RAM, and CALSTR? to recall the information. The program as
sumes that the CAL jumper is in the ENABLE position. 

10 DIM A$(75] !Dim array 

20 OUTPUT 709;'1CALSTR 'CALIBRATED 10/1/88 BY J.D. 111 !Enter cal info 
30 OUTPUT 709;''CALSTR?'' 
40 ENTER 709;A$ 
50 PRINT A$ 
60 END 

A typical return is: 

'CALIBRATED 10/1/88 BY J.D.' 

!Read cal info 

!Enter cal info 
!Display cal info 
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CAT 

Description 

Syntax 

Parameters 

Remarks 
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Catalog. Returns a catalog list of all user-defined arrays, variables and sub
routines. 

CAT 

None. 

Data Returned 
--·-·~·- .. ---·--

Each line returned by CAT contains information on one symbol. Array informa
tion is the array name, type, and number of elements. Variable information is 
the name and type. Subroutine information is the subroutine name, machine 
code size (bytes), and ASCII text size (bytes). The last line returned is the word 
DONE. 

How DELSUB Affects CAT Listing 

The DELSUB command deletes a specific subroutine from memory, but CAT still 
returns the subroutine name with code size = 0 and text size = 0. Since the name 
still appears in the catalog listing, the name cannot be redefined as something 
other than a subroutine. 

How COMPRESS Allects CAT listing 

The COMPRESS command converts HP 3245A subroutines from ASCI! to 
machine code format. After a COMPRESS command, CAT still returns the sub
routine name with code size listed, but text size = 0. After COMPRESS is ex
ecuted, subroutines cannot be listed (with LIST) or stepped (with STEP). 

How SCRATCH Affects CAT lis ling 

SCRATCH deletes all user-defined arrays, variables, and stored subroutines from 
volatile memory. SCRATCH also removes all arrays, variables, and subroutines 
from the catalog listing. 

Data Destination 

When CAT is entered from the front panel, the response is displayed on the front 
panel display. When CAT is executed from the controller, the response is sent to 
the output buffer in the default ASCI! format. 

Related Commands 

COMPRESS, DELSUB, MEMAVAIL?, SCRATCH 



Example 

CAT (cont) 

Example: Catalog Listing (CAT) 

This program shows results returned by CAT for subroutine BEEPER REAL 
variables land H, memory), and INTEGER array A, 

10 !file CAT 

20 
30 DIM Name$(60] 
1,0 CLEAR 709 
so OUTPUT 709; 11 RST 11 

60 OUTPUT 709; 11 SCRATCH 11 

70 OUTPUT 709;"USE 0" 
80 
90 OUTPUT 709; 11 SUB BEEPER'' 
100 OUTPUT 709; 11 FOR I = 1 TO 
11 0 OUTPUT 709;" BEEP ONCEu 
120 OUTPUT 709;" WAIT .su 
130 OUTPUT 709;" NEXT I" 
140 OUTPUT 709; 11 SUBEND 11 

150 
160 OUTPUT 709; 11 REAL R" 
170 OUTPUT 709; 11 1NTEGER A(20)" 

180 OUTPUT 709;"CAT" 
190 
200 REPEAT 
210 ENTER 709;Name$ 
220 PRINT Name$ 

230 UNTIL Name$ = 11 DONE 11 

240 END 

5" 

!Dimension array 
!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 
!Use channel 0 

!Begin sub BEEPER 
!Begin count loop 
!Beep once 
!Wait 0.5 seconds 
!Increment count 

!End sub BEEPER 

!Def REAL variable R 
!A is 21·element INTEGER array 
!Request CAT listing 

!Loop until done 
!Enter Line 
!Display Line 
!DONE is last word returned 

A typical return follows, Note that l was automatically defined as a REAL vari
able since it was not specifically defined as an INTEGER variable. 

!ARRAY A 
REAL R 
REAL 
SUB 
DONE 

BEEPER 

SIZE 

SIZE 

21 

268, TEXT SIZE 136 
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CLEAR (DCL or SOC) 

Description 

Syntax 

Examples 
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ClEAR is the same as the HP 3245A ClR command and is executed immediately 
upon receipt (if INBUF ON is set). CLEAR (or CLR) does the following: 

• Halts all commands or subroutines in progress. 
e Clears all status register bits except bit 4 (READY). 
* Clears any pending service request. 
• Clears partially entered commands (HP-IB or front panel). 
• Clears all stored error messages from error register. 

• Clears the HP-!B input and output buffers. 
e Enables the front panel display (if disabled by DISP OFF). 
• Disables output rnemory mode (MEM OFF). 
e Sets ASCII output format (OFORMAT ASCII). 
• Sets monitor mode to MON STATE CHANA (MON command). 

CLEAR 7 
CLEAR 709 

CLEAR 7 

CLEAR 709 

! Immediately clear all devices (device clear) on bus 
!(select code 7). 

!Immediately clear device (selected device clear) at 
!addresS 9 (select code 7). 



Description 

Syntax 

Parameters 

Remarks 

CLR 

Device Clear. CLR places the l-IP 3245A in 1 he same state as set by the front 
panel Clear key or by the HP-IB Device Clear or Selected Device Clear com· 
mands. 

ClR 

None. 

CLR Command Action 

• Halts all commands or subroutines in progress. 
• Clears all status register bits except bit 4 (READY). 
• Clears any pending service request. 
• Clears partially entered commands (HP-IB or front panel). 
• Clears all stored error messages from error register. 

• Clears the HP-IB input and output buffers. 
" Enables front panel display (if disabled by DISI' OFF). 
• Disables output memory mode (MEM OFF). 
• Sets ASCII output format (OFORMAT ASCII). 
• Sets monitor mode to MON STATE CHANA (MON command). 

Effect ol CLR on Subroutines 

If a subroutine is being entered when the CLR command is executed, the sub
routine is scratched and the HP 3245A returns to the normal command mode. 
(The CUI command should not be used in a subroutine.) 

CLR Command vs. Device Clear Messages 

The CLR command is not recognized until all previously entered commands have 
been executed. However, the HP-IB Device Clear (e.g., CLEAR 7) and Selected 
Device Clear (e.g., CLEAR 709) commands abort any currently executing 
commands. 

Related Commands 

CIIL, CLROUT, GAL, RESET, RQS, RST 
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CLR (cont) 

Example 

Commands 
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Example: Using CUI, CLEAR, and CLEAR 709 Commands 

The following program lines show the effect of the liP 3245A CLR command 
versus the HP-IB CLEAR and CLEAR 709 commands on an HP 3245A at address 
709. 

10 OUTPUT 709; 11 CLR 1
' 

10 CLEAR 7 

10 CLEAR 709 

!Clear HP 3245A at address 09 when the 
!command is executed. 

! Immediately clear all devices (Device 
!Clear) on bus (select code 7). 

!Immediately clear device (Selected Device 
!Clear) at address 9 (select code 7). 



Description 

Syntax 

Parameters 

Remarks 

Example 

CLROUT 

Clear Output Buller, Clears (erases) the data in the HP-IB output buffer. When 
the output buffer is enabled, CLROUT is useful to ensure that the next query 
from the controller gives a predictable response, 

CLROUT 

None. 

Using OUHIUF and INBUF with Clfl,l)UT 

With OUTBUF OFF (output buffer disabled), it is usually not necessary to clear 
the output buffer since new data overwrites existing data in the buffer. 

With INBUF ON (input buffer enabled), commands following the CLROUT 
command may be accepted and stored before CLROUT is executed. If the com
mands return data, the data returned may be old data, new data, or a combina
tion of old and new data. 

Related Commands 

CLR, INBUF, OUTBUF 

Example: Clearing the HP·IB Output Buller 

This program statement clears the HP-IB output buffer. 

100 OUTPUT 709; 11 CLROUT 11 !Clear HP 3245A output buffer 
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COMPRESS 

Description 

Syntax 

Parameters 

sub name 

Remarks 

Example 
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Compress Subroutine. Converts the text of the named subroutine from ASCII 
to machine code. This saves space in memory, hut compressed subroutines can·~ 
not be listed or stepped. 

COMPRESS sub name 

Subroutine name. Subroutine names may contain up to 10 characters. The first 
character must be a letter (A·Z) but the remaining nine characters can be letters, 
numbers (0·9), the underscore character ("_"). or the question mark ("?"). 
Subroutine names must not be the same as HI' 3245A commands or parameters, 
previously defined array or variable names, or stored state names. 

Use COMPRESS only after a subroutine has been debugged and tested, since a 
compressed subroutine cannot be listed (with LIST) or stepped (with STEP). 
Attempting to list or step a compressed subroutine does not produce an error but 
no action is taken. To avoid memory fragmentation, compress each debugged 
subroutine before downloading other subroutines. Compressed subroutines con
tinue to appear in the catalog listing (CAT) with machine size (SIZE) given, but 
text size = 0 (TEXT SIZE 0). 

Related Commands 

CAT, LIST, STEP, SUB, SUBEND 

Example: Compressing a Subroutine (COMPRESS) 

This program compares the effects of COMPRESS with DELSUB on HP 3245A 
subroutines. Subroutine V _OUTPUT is compressed with COMPRESS, while 
subroutine BEEPER is deleted with DELSUB. Note that V _OUTPUT can be 
run, but can no longer be listed or stepped. In contrast, BEEPER cannot be run 
although the subroutine name appears in the CAT list. 

10 !file COMPRESS 
20 

30 DIM C$ [60] 

40 CLEAR 709 
50 OUTPUT 709;''RST'' 
60 OUTPUT 709;''SCRATCH'' 
70 OUTPUT 709;"USE 0" 
80 

!Dim cent array 
!Clear HP 3245A 

!Reset HP 3245A 
!Clear HP 3245A memory 
!Use channel A 

90 OUTPUT 709; 11 SUB V_OUTPUP' I Begin sub V OUTPUT 

100 OUTPUT 709; 11 DIM VOUT(3) 11 !Dimension array 

110 OUTPUT 709;'' FILL VOUT 1.1,2.2,3.3,4.4 11 !Enter array values 
120 OUTPUT 709; 11 APPLY DCMEMV 4,VOUT 11 !Output triggered DCV 
130 OUTPUT 709;" WAIT 311 

140 OUTPUT 709; 11 FOR I = 1 TO 3 11 

150 OUTPUT 709;" TRIGIN SGL" 
160 OUTPUT 709; 11 WAIT 3 11 

!Wait 3 seconds 
!Begin count loop 
!Single trigger 
!Wait 3 seconds 



170 OUTPUT 709j 11 NEXT I" 
180 OUTPUT 709; 11 SUBEND 11 

190 OUTPUT 709; 11 COMPRESS v OUTPUT 11 

200 
210 OUTPUT 709;''SUB BEEPER 11 

220 OUTPUT 709; 11 FOR I ~ 1 TO 5" 

230 OUTPUT 709;" BEEP ONCE 11 

240 OUTPUT 709; 11 WAIT .511 

250 OUTPUT 709; 11 NEXT I" 
260 OUTPUT 709; 11 SUBEND" 
270 OUTPUT 709; 11 DELSUB BEEPER 11 

280 
290 OUTPUT 709; 11 CAT 11 

300 
310 REPEAT 
320 ENTER 709;C$ 
330 PRINT C$ 

340 UNTIL C$= 11 DONE 11 

350 END 

COMPRESS (cont) 

! Increment loop 

!End subroutine 
!Compress sub V_ OUTPUT 

!Begin sub BEEPER 
!Begin count loop 
!Beep once 
!Wait 0.5 seconds 
! Increment count 

! End sub BEEPER 

!Delete sub BEEPER 

!Catalog Listing 

!Repeat until DONE 
!Enter line 
!Display line 
!DONE is Last word 

A typical return follows. Since subroutine BEEPER was deleted from memory 
(SIZE 0, TEXT SIZE 0) by the DELSUB command, the subroutine cannot be run, 
but the subroutine name BEEPER still appears in the CAT list. The sub 
V _OUTPUT was compressed (SIZE 462, TEXT SIZE 0) by the COMPRESS 
command, so the subroutine can still be run but cannot be stepped or listed. 
Also, note that the size of REAL array VOUT has been changed to 0 elements by 
the COMPRESS command. 

SUB BEEPER 
REAL I 
RARRAY VOUT 
SUB V OUTPUT 
DONE 

SIZE o, 

SIZE 0 

SIZE 462, 

TEXT SIZE 0 

TEXT SIZE 0 
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CONT 

Description 

Syntax 

Parameters 

Remarks 

Example 
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Continue Subroutine. Coni inues execution of n paused or stepped RUN sub
routine without further intervention. 

CONT 

None. 

CONT resumes execution of a RUN subroutine currently paused or in single-step 
mode. When executed, CONT allows the subroutine to execute to completion, 
starting with the command after PAUSE or the last command to be stepped. 

Related Commands 

PAUSE, RUN, STEP, SUB, SUB END 

Example: Continuing a Paused Subroutine (CONT) 

In this program, the 0 key is redefined as the CONT command to continue sub
routine V _OUTPUT when key is pressed. When the program executes, the out
put from channel A is set to L1 VDC and remains at that level until the 0 key 
and Enter keys are pressed. (CONT is displayed on the front panel when the 0 
key is pressed.) Each time the 0 and Enter keys are pressed, the subroutine is con
tinued and the output is increased U VDC (2.2 VDC, 3.3 VDC, 4.4 VDC). 

10 !file CONT 

20 

30 CLEAR 709 
40 OUTPUT 709; 1'RST 11 

50 OUTPUT 709;''SCRATCH'' 
60 OUTPUT 709; 11 USE 011 

70 OUTPUT 709; 11 DEFKEY 0, 1 CONT' 11 

80 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 
!Use channel A 
!Define key 0 as ''CONT'' 

90 OUTPUT 709; 11 SUB V _OUTPUT 11 ! Begin subroutine 
100 OUTPUT 709; 11 DIM VOUT(3) 11 !Dimension array 
110 OUTPUT 709;'' FILL VOUT 1.1,2.2,3.3,4.4 11 !Enter array values 
120 OUTPUT 709; 11 APPLY OCMEMV 4,VOUT" !Output triggered DCV 
130 OUTPUT 709;'' FOR I = 1 TO 3 11 !Begin count loop 
140 OUTPUT 709; 11 PAUSE 11 !Pause subroutine 
150 OUTPUT 709;'' TRIGIN SGL'' !Single trigger 
160 OUTPUT 709;'' NEXT I'' 
170 OUTPUT 709; 11 SUBEND 11 

180 

190 OUTPUT 709; 11 RUN V_OUTPUT 11 

200 OUTPUT 709;"LOCAL 11 

210 END 

! Increment loop 
!End subroutine 

!Run subroutine 
!Front panel mode 



Description 

Syntax 

Parameters 

argument 

Remarks 

Example 

cos 

Cosine. Returns the cosine of the angle (in radians) represented by the argument. 

COS (argummt) 

The argument parameter must be a number or numeric expression in radians. 
The valid range is :t 2.98!56824429204 E+8. 

Related Commands 

ATN, SIN 

Example: Using the COS Function 

This program computes the cosine of 30 degrees (0.5235 radians) and displays the 
result (.866074 79) on the controller CRT. 

10 OUTPUT 709; 11 VREAD C0$(.5235) 11 !Compute and read COS of 30 degrees 
20 ENTER 709;A !Enter result 
30 PRINT ''Cosine = '';A !Display result 
40 END 

A typical return is: 

Cosine = .86607479 

Commands 
2-61 



CRESET 

Description 

Syntax 

Parameters 

Channel Reset. Places the specified channel in its reset state. This command 
performs the same action as the RESET ch (or RST ch) command. 

CRESET ell 

eft Channel to be reset. CRESET () or CRESET CHANA resets channel A while 
CRESET 100 or CRESET CHANB resets channel B. 

Remarks CRESET Same as RESET lor a fhannel 

Example 
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The actions for CRESET are the same as for RESET ch on the channel specified. 
Refer to the RESET command for details. 

Example: Reset HP 3245A Channels 

Line 100 resets channel A and line 110 resets channel B. 

100 OUTPUT 709; 11 CRESET 0 11 !Reset channel A 
110 OUTPUT 709;''CRESET CHANB'' !Reset channel B 



Description 

Syntax 

Parameters 

CTYPE? (CTYPE) 

Channel Type Query. CTYPE? (or CTYPE) returns a number indicating whether 
or not the specified channel is installed. CTYPE? returns "21" if the channel is 
installed or "0" if the channel is not installed. 

CTYPE? c!umnel 

channel Channel which is queried. CHANA or 0 specifies channel A, CHANB or I 00 
specifies channel B. 

Example 

CTYPE? (or CTYPE) returns "21" if the specified channel is installed, or returns 
"0" if the channel is not installed. 

Data Destination 

lf the MEM command is used, the value returned by CTYPE? is stored in the 
specified variable or aiTay. When CTYPE? is executed from the front panel, the 
response is displayed on the front panel display. When CTYI'E? is executed from 
the controller, the response is sent to the output buffer in the default ASCll 
format. 

HP-IB Data Format 

The HP 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASCII format, CTYI'E? returns integer 
results in 6-digit signed notation. ln the binary format, CTYPE? returns integer 
results in 16-bit, 2's complement notation. 

Related Commands 

!D?, !DN? 

Example: Determining if a Channel is Installed 

This program returns a number indicating whether the specified channel is instal
led in the 3245A. 

10 OUTPUT 709;''CfYPE? CHANB'' 
20 ENTER 709;A 

30 PRINT A 
40 END 

!Query if channel B is installed 
!Return number 
!Display number 

If channel B is installed, the numuer returned is: 

21 
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DCOFF/DCOFF? 

Description 

Syntax 

Parameters 

volts 

Remarks 
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SeljRead DC Ollsell/ollage DCOFF sets the DC offset voltage for sine. mmt\ 
square, and arbitrary waveform outputs on the USE channeL DCOFF? returns 
the DC offset value on the USE channel. 

DCOFf l'olts 

DCOFF? 

Offset voltage in DC volts. Positive or negative number such that the peak AC 
magnitude of the output waveform, plus the magnitude of the offset, does not 
exceed 50% of the selected peak-to-peak range. Power-on/reset volts = 0. 

Using DCOFF 

If the autornnge mode is enabled (ARANGE ON or RANGE AUTO) when the 
DCOFF command is executed, the HP 3245A automatically changes range as 
required to accommodate the offset voltage. With the On mode (IMP 0), the ac
tual DC offset voltage equals the programmed value with or without load ter
mination. In the 500 mode (IMP 50), the actual offset voltage equals the 
programmed value ONLY when the channel is terminated with a 50nload. 

OUT OF RANGE Error 

If the present AC amplitude for a specified DC offset is greater than the maxi
mum allowed for a new DC offset, selecting the new DC offset will generate an 
"OUT OF RANGE" error. For example, if channel A is set for 50o impedance, 5 
V ac PP output, and 25 V DC offset, attempting to set DCOFF 2.6 will generate 
the error "OUT OF RANGE --- 5.000000E+O", where the error value refers to the 
amplitude rather than the DC offset 

Query Command (DCOFF?) 

The DCOFF? command returns the DC offset voltage setting on the USE chan
nel (channel A or B). 

Related Commands 

APPLYs, ARANGE, IMP, RANGE, USE 



Example 

DCOFF/DCOFF? (cont) 

Example: Ramp Waveform Output With DC Offset (DCOFF) 

This program outputs a 5 Vac PP ramp waveform with 25 VDC offset. 

10 !flleDCOFF 

20 
30 CLEAR 709 
40 OUTPUT 709; 11 RSTH 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709; "USE 0 11 

80 OUTPUT 709; 11 APPLY RPV 
90 OUTPUT 709; 11 DCOFF 2.5 11 

100 ENO 

5" 

!Clear HP 3245A 

! Reset HP 3245A 

!Clear HP 3245A memory 

!Use channel A 

!Output ramp waveform@ 5 Vac PP 
!Set offset = 2.5 VDC 

Commands 
2·65 



DCRESjDCRES? 

Description 

Syntax 

Parameters 

mode 

Remarks 
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SelfFiead DC Resolution. DCRES selects higiHesolution or low-resolution mode 
for DC voltage and current outputs on the USE channel. DCRES? returns the 
setting (HIGH or LOW) on the USE channel. 

DCRES mode 

DC RES? 

The mode parameters follow. Power-on/reset mode= HIGH. 

mode 

IIIGH 

LOW 

Definition 

High-Resolution Mode: 40 msec settling time 
(at 0.0001% resolution); 6 digits of resolution; 
2 DC voltage rangesj 4 DC current ranges. 

low-Resolution Mode: 100 ~sec settling time 
(at 0.05% resolution); 3 digits of resolution; 
7 DC voltage ranges; 4 DC current ranges. 

For greatest accuracy, use the high-resolution mode (DCFIES HIGH) which 
provides six digits of resolution. For decreased settling time with lower (three
digit) resolution, use the low-resolution mode (DCFIES LOW). 

The high··resolution mode has two DC voltage ranges: I VDC and IO VDC. The 
low· resolution mode has seven DC voltage ranges from less than 200 mVDC up 
to lO VDC (refer to the APPLY DCV command). Four DC output current ranges 
are available from O.l rnA to 100 mA for both high-resolution and low-resolution 
modes (refer to the APPLY DCI command). 

OUT OF RANGE Error 

If the preset DC output in DCRES HIGH mode is greater than the maximum al
lowed in DCRES LOW, selecting DCRES LOW will generate an "OUT OF 
RANGE" error. For example, if you set channel A to output !0.1 VDC with 
DCFIES HIGH, selecting DCFIES LOW will generate the error "OUT OF RANGE 
----l.OlOOOOE+l". Note that the error value refers to the amplitude rather than to 
the DC resolution. 

Query Command (DCRES?) 

DCFIES? returns the setting (HIGH or LOW) on the USE channel (channel A or 
B). 

Related Commands 

APPLY DC!, APPLY DCV, DCRES?, USE 



Example 

DCRES/DCRES? (cont) 

Example: Using lhe DCRES Command (DCRES) 

When this program executes, RST sets higiHesolution mode (DCRES HIGH). 
Then. OCRES lOW sets low-resolution mode on channel A. Since the 1.25 V 
range and Oo output impedance are used. the resolution of the U23 VDC output 
is 625 m V (refer to the APPlY DCV command). 

10 ! file DCRES 
20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709; 11 USE 0 11 

80 OUTPUT 709;" OGRES 
90 OUTPUT 709;H APPLY 
100 END 

LOW 11 

DCV 1.123 11 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Set low-resolution mode 
!Output 1.123 DCV 
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DEFKEY /DEFKEY? 

Description 

Syntax 

Parameters 

key 

string 

Remarks 

Example 
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Define Key(flead Defined Key, DEFKEY allows a user-defined string to be as
signed to a NUMERIC key on the HP 3245A front paneL DEFKEY? returns the 
current definition for the specified NUMERIC key, 

DEFKEY key, string 

DEFKEY? key 

The i«'V parameter can be any of the front panel NUMERIC keys (0 through 9), 

The string parameter (up to 75 characters) is assigned to the specified NUMERIC 
keys. When DEFKEY is executed from the front panel, the string parameter 
must be enclosed in quotation marks (nstringn). 

When DEFKEY is executed from the controller, the string parameter must be 
enclosed in double quotation marks (""string"") or apostrophes ('string'). Use the 
empty string (e.g., OUTPUT 709;"DEFKEY 1 '"')to return a NUMERIC key to its 
default definition. Use DEFKEY DEFAULT to return all NUMERIC keys to the 
default definition. 

Redefining NUMERIC Keys (DEFKEY) 

Redefined NUMERIC keys may contain complete commands or command 
fragments. Multiple commands may be stored in a single key when separated by 
a semicolon (;). Up to 75 characters can be stored in a NUMERIC key string. 
Only the NUMERIC keys (0 through 9) can be redefined. The front panel 
FUNCTION/RANGE, MENU, and USER keys cannot be redefined. Strings 
defined by the DEFKEY command are stored in continuous memory and are 
retained when power is removed from the HP 3245A. 

Query Command (DEFKEY?) 

The DEFKEY? key command returns the current definition of the specified key. 

Related Commands 

None. 

Example: Redefining a NUMERIC Key (DEFKEY) 

This program redefines NUMERIC key 5 with the string "USE O;APPLY DCV 0.1" 

and returns the redefined function to the controller CRT. When NUMERIC key 
5 is pressed, the HP 3245A outputs 0.1 DCV from the USE channeL To return 
key 5 to its original definition, use OUTPUT 709; 11 DEFKEY 5 1

'
11

• To return ALL 
NUMERIC keys to their original definitions, use OUTPUT 709;"DEFKEY 
DEFAULT". Note that cycling power does NOT return the NUMERIC keys to 
their default definitions. 



10 •file DEFKEY 
20 
30 DIM A$[1601 
40 CLEAR 709 
50 OUTPUT 709;''RST 11 

60 OUTPUT 709;''SCRATCH'' 
70 

DEFKEY /DEFKEY? (cont) 

!Dim controller array 
!Clear HP 3245A 
!Reset the 3245A 
!Clear 3245A memory 

80 OUTPUT 709;''DEFKEY 5, 'USE O;APPLY DCV 0.1 !It !Redefine key 5 

90 OUTPUT 709;''DEFKEY? 5'' 
100 ENTER 709;A$ 
110 PRINT A$!2;lEN(A$)·2J 
120 OUTPUT 709; 11 LOCAL 11 

130 END 

A typical return is: 

USE O;APPLY DCV 0.1 

!Read key 5 new definition 
!Enter definition 
!Display definition 
!Place 3245A in locat state 
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DELAY/DELAY? 

Description 

Syntax 

Parameters 

time 

Remarks 
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SeljReacl Output Delay, DELAY specifies a time interval during which outputs 
from the USE channel are allowed to settle before the next command is ex, 
ecuted, DELAY? returns the delay value set for the USE channeL 

DELAY [time] 

DELAY? 

Specifies settling time (range~ 0 to 9,99 seconds) with O,Ol second resolution, 
Power,on/reset time~ 0,04 seconds, Default time~ automatically determined by 
function, range, DC resolution, and output impedance, 

Default Del~ 

If a delay is not specified, the HP 3245A determines a default delay based on 
present function, range, DC resolution, and output impedance, lf the output 
function, range, resolution, or output impedance are changed without specifying 
a new delay, the default delay time is updated based on the new selection, 

Once a delay time is set with DELAY, the value does not change until another 
value is specified or the USE channel is changed, A delay time can be set which 
is shorter than the default value, but the resultant settling time may be too short 
to allow the channel to meet accuracy specifications for that output function, 

Change in: 

Function: 
High-res DCV/DCI from other function. 
All other function changes. 

Output Value: 
High-resolution mode 
Low-resolution mode (same range) 
DC triggered-seq mode (first value) 
DC trig-seq mode (after first value) 
A l t other modes 

DC Offset: 

Changes default delay for sine, 
ramp, square, and arb functions 

Range: 

High-resolution mode 
All other modes 

Output Impedance (voltage only): 
High-resolution mode 
All other modes 

Default Delay 

1 sec 
30 msec 

40 msec 

0 msec 

30 msec 
0 msec 

30 msec 

30 msec 

40 msec 

30 msec 

40 msec 
30 msec 



Example 

DELAY/DELAY? (cont) 

folll_mands Allec!ed l::ly_ DELAY 

The DELAY command affects commands which control the output function 
(APPLY commands): output range (ARANGE and RANGE): DC resolution 
(DCRES): and output impedance (IMP). When the USE channel is operating in 
the DC triggered-sequence mode (APPLY DCMEMI or APPLY DCMEMV), only 
the f~:st value in the sequence is delaved. 

Query Command (DELAY?) 

DELAY? returns the delay value set for the USE channel (channel A or B). 

Related Commands 

APPL Ys, DCRES, IMP, RANGE, USE 

Example: Specifying a Delay Time (DELAY) 

This program sets a delay between the output of two DC voltages. Af>PL Y DCV 
5 (line 90) outputs 5 VDC After a two-second delay, APPLY OCV 2.5 (line 100) 
outputs 2.5 VDC. 

10 !file DELAY 
20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST" 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709; 11 USE 011 

80 OUTPUT 709; 11 DELAY 
90 OUTPUT 709; 11 APPLY 
100 OUTPUT 709; 11 APPLY 
11 0 END 

2" 
DCV 5" 
DCV 2.5 11 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Set 2 second delay 
!Output 5 VDC for 2 seconds 
!Output 2.5 VDC 

Commands 
2-71 



DELSUB 

Description 

Syntax 

Parameters 

sub name 

Remarks 

Example 
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Delete Subroutine. Deletes the specified subroutine from HP 3245A memory 
but does not delete the subroutine name from the catalog listing (contrast with 
SCRATCH). 

DELSUB sub name 

Subroutine name. Subroutine names may contain up to 10 characters. The first 
character must be a letter (A-Z) bul the remaining nine characters can be letters, 
numbers (0-9), the underscore character("_"), or the question mark("?"). 
Subroutine names must not be the same as HP 3245A commands or parameters. 
previously defined array or variable names, or stored state names. 

Subroutine Name Not Deleted 

Deleting a subroutine recovers the memory space and the subroutine cannot be 
called (with CALL) or run (with RUN). The deleted subroutine name still appears 
in the CAT listing (with size zero) and cannot be redefined as anything other than 
a subroutine. Use SCRATCH to remove definitions of all user-defined names. 

Related Commands 

CAT, PURGE, SCRATCH 

Example: Deleting a Subroutine 

Refer to the COMPRESS command for an example program which compares 
the effects of COMPRESS with DElSUB on HP 3245A subroutines. 



Description 

Syntax 

Parameters 

ALL 

HEART 

l/P3245 

NOISE 

Remarks 

Example 

DEMO 

Demonslalion Waveforms. Demonstates some arbitrary waveform capabilities of 
the 3245A 

DEMO ALL 
HEART 
HP3245 
NOISE 

Using DEMO ALl continuously cycles through the three demonstration 
waveforms: HEART, HP3245, and NOISE. All outputs are from the front panel 
Output connectors. 

DEMO HEART generates a 0.25 V ac PP electrocardiogram waveform on channel 
A and a 2.0 V ac PP phonocardiogram waveform (suitable for directly driving 80 
speakers) on channel B. 

DEMO HP3245 generates a 0.1 V ac PP "HP3245" logo on channels A and B. 

DEMO NOISE generates a 0.4 V ac PP noisy sinewave on channels A and B. 

None. 

This program generates a 0.25 V ac PP electrocardiogram waveform on channel 
A and a 2.0 V ac PP phonocardiogram waveform on channel B. 

10 CLEAR 709 
20 OUTPUT 709;"RST" 
30 OUTPUT 709;"SCRATCHII 
40 OUTPUT 709;" DEMO HEART 11 

!Clear 
!Reset 
!Clear 
!Output 

HP 3245A 
HP 3245A 
HP 3245A memory 

EKG and phonocardiogram 
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DIM 

Description 

Syntax 

Parameters 

array _name 

max index 

Remarks 
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Dimension REAL Array, Reserves space in liP 3245A memory to store REAL 
numeric arrays. 

DIM arra)J name( max _index) [,arl'ay _name (max _i11dex) , ••• 1 

Array name. Array names may contain up to 10 characters. The first character 
must: be a letter (A-Z) but the remaining nine characters can be letters, numbers 
(0-9), the underscore character CU ___ u). or the question mark ('1?"). Array names 
must not be the same as HP 3245A commands or parameters, previously defined 
array or variable names~ or stored state names. 

Specifies the number of elements in the array, Valid range of max_index is 0 to 
32767, The lower bound (also known as option base) for all arrays is zero so the 
number of elements in the array is one more than max __ index. For example, 
"DIM A(S)" reserves memory space for a REAL array A with six elements (0 
through 5), 

Executing DIM (or REAL) sets up a REAL array and fills all elements with zeroes, 
Arrays may be redimensioned using DIM or REAL A redimensioned array is fil
led with zeroes in all elements, If the array is redimensioned to the same size, it 
is zeroed and all previous data is lost Any number of arrays may be dimen
sioned up to the limit of available HP 3245A memory, 

User-Defined Arrays are_Global 

All REAL numeric arrays are global among all front panel, HP-IB, and sub
routine operations, A user-defined array may be used in any HP 3245A com
mand where a numeric parameter is required. 

DIM Command Stored In Subroutine 

If a DIM command is stored in a subroutine, the array name is defined im
mediately, but data storage for the array is not allocated until the subroutine is 
run or called (the name cannot be used for a subroutine name, another array 
name, or a variable name), 

DIM Command Versus REAL Command 

The DIM command defines REAL arrays only, while the REAL command defines 
REAL arrays and REAL variables, 

Recovering Memory Space 

Use the SCRATCH command to recover memory space allocated for arrays by 
the DIM command, After SCRATCH, any valid name can be used, 



Example 

DIM (cont) 

Related Commands 
-------------------~~-

DISP, FETCH, FILL, INTEGER, REAL SIZE?, VREAD 

Example: Dimensioning REAL Array 

This program line sets up REAL array A with II elements (0 through 10), 

100 OUTPUT 709;''01M A(10) 11 !Define REAL array A with 11 elements 
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DISP (DSP)/DISP? (DSP?) 

Description 

Syntax 

Parameters 

mode 

MSG 

message 

Remarks 

Commands 
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Enable/Read Front Panel Display. DISP (or DSP) enables or disables the front 
panel display. This command can also be used to display a string. the contents of 
a variable, a number. or a numeric expression. DISP? (or DSP?) returns a quoted 
string containing the contents of the front panel display. 

DISP mode 

or 

DISP [MSGJ [message] 

DISP? 

Enables or disables the front panel display. The parameters follow. 
Power-on/reset mode = ON. 

mode Description 

ON Front panel display enabled. 
OFF Front panel display disabled (arrow/dashes displayed). 

MSG is an optional parameter used to indicate to the HP 3245A that a message is 
to be displayed on the front panel. 

The message may be a quoted string of characters (quotation marks are not dis
played), the value of a variable, a number, or a numeric expression (enclosed in 
parentheses). 

If DISP is executed from the front panel, the message parameter must be 
enclosed in quotation marks ("message"). If DISP is executed from the controller, 
message must be enclosed in double quotation marks C1 11

l11CSS()f..{C
11 ")or 

apostrophes (message'). When using the controller, the message can be entered in 
either upper case or lower case letters. 

Disabling/Clearing Front Panel Display (DISP) 

When disabled (DISP OFF), the front panel displays all dashes and all annun
ciators are OFF. The display can be reenabled with DISP ON or by pressing any 
front panel key which changes the display. With the display disabled, command 
execution speed increases since the HP 3245A does not continually update the 
front panel display. To clear the front panel display, send "DISP '' ". 



Examples 

DISP (DSP)/DISP? (DSP?) (cont) 

Query Command (DISPTI 

DISP? (or DSP?) returns a quoted string containing the contents of the front 
panel display, including atl characters outside J·he IS-character display windovv' 
(up to 256 characters). When DISP? is executed from the front panel, "DISP?" is 
displayed on the front panel. When DISP? is executed from the controller. the 
response is sent to the outpnt buffer in the default ASCU format. 

DISP? is useful for reading MON displays. The MON command normally dis· 
plays results on the front panel. However. you can use DISP? to send the results 
to the controller. 

Related Commands 

FETCH, VREAD 

Example: Display Message and Variable 

This program displays the cosine of 30 degrees (.5235 radians) on the front panel 
display. 

10 OUTPUT 709;l'VAL = COS(.5235) 11 

20 OUTPUT 709; 11 DISP 'Cosine= 1 ,VAL 11 

30 END 

Example: Reading MON Messages 

!Compute cosine 
!Display result 

This program monitors the state of channel A and displays the results on the 
controller CRT. (Note that the state of channel A is also displayed on the front 
panel display.) 

10 DIM Message$[256] !Dimension string array 
20 OUTPUT 709; 11 RESET 11 !Reset HP 3245A 
30 OUTPUT 709; 11 MON STATE 0" !Display channel A state 
40 OUTPUT 709; 11 DISP " " !Clear front panel display 
50 WAIT 1 !Wait for state on display 
60 OUTPUT 709;"01SP? 11 !Read front panel display 

70 ENTER 709;Message$ !Enter message 

80 PRINT Message$ !Print message 

90 ENO 

Since RESET sets channel A to its power-on condition, a typical return is: 

"O.OOOOOOE+OOCV, FREQ 1000.000 1000.000, 
OCOFF O.OOOOOOE+OO,OUTY SO.O,PANG O.OOO,RANGE 1.0,ARANGE ON, 
TERM FRONT,IMP O,DCRES HIGH,TRIGMODE OFF, TRIGIN HIGH, TRIGOUT 
OFF,SYNCOUT OFF,REFIN INT,REFOUT EXT,DELAY 0.04 11 
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DIV 

Description 

Syntax 

Parameters 

tiUmerator 

denominato1· 

Remarks 

Example 
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Division. Returns the integer portion of :1 division. Normal division takes place 
but all digits to the right of the decimal point are truncated (contrast with MOD). 

numerator DIV denominator 

The numerator parameter may be a number, numeric variable, math function, ar~ 
ray elernent, or numeric expression (enclosed in parentheses). 

The denominator parameter must be n value NOT equal to zero. This parameter 
may be a number, numeric variable, math function, array element, or numeric 
expression. 

Related Commands ____ , ________ _ 

MOD,INT 

Example: Using the DIV Function 

This program divides 7 by 3 and displays the integer portion of the division (2) 
on the controller CRT. 

10 OUTPUT 709;uVREAD 7 DIV 3 11 !Compute and read DIV value 

20 ENTER 709;A !Enter result 

30 PRINT 11 DIV = 11 ;A !Print result 

40 END 

A typical return is: 

OIV = 2 



Description 

Syntax 

Parameters 

11 

source 

Remarks 

DRIVETBn/DRIVETBn? 

SelfRead Trigger Bus Source. When TRIGIN TBO/TB1 is set, IJRIVETBn selects 
the source to drive the specified trigger bus (0 or 1 ). DfliVETEln? returns the 
source to drive the specified trigger bus. 

DRIVETBn source 

DRIVETBn? 

The n parameter specifies the trigger bus to lJe used. A "0" specifies backplane 
trigger bus 0, while a "1" specifies backplane trigger bus l. 

Source which drives the specified trigger bus. The source parameters follow, 
where LOW = 0 V and HIGH = +5 Y. Power-on/reset source= OFF. 

source Definition 

OFF Disable the trigger bus drivers. 
LOW Force the trigger bus Low (0 Volts). 
HIGH Force the trigger bus high (+5 Volts). 

SGL Pulse the trigger bus (LOW then HIGH) 
when the command is executed. 

TRG Pulse the trigger bus (LOW then HIGH) 
when the HP 3245A receives a TRG command 
or an HP·IB Group Execute Trigger. 

Using DFIIVETBn OFF 

When using the external trigger input ports (TBO and TB I) on the rear panel to 
input an external trigger, set DRIVETEln OFF to disable the trigger bus drivers. 
This allows TBO and/or TBl to act as input terminals. 

REFOUT /SYNCOUT/DRIVETBn Interaction 

Using REFOUT TBn or SYNCOUT TBn automatically resets DRIVETEln to OFF. 

Query Command (DRIVETBn?) 

The DRIVETBn? command returns the source setting (OFF, LOW, HIGH, or 
TRG) for the specified trigger bus. 

Related Commands 

REFIN, REFOUT, SYNCOUT, TBn?, TR!GIN 
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DRIVETBn/DRIVETBn? (cont) 

Example 

Commands 
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Example: Driving Trigger Bus 0 (DRIVETB) 

This program drives backplane trigger bus 0 LOW, then HIGH, when DRIVEHIO 
SGL is executed. DF!IVETBO? returns the source for TBO (SGL) for the 
OF!IVETBO command. 

10 ! FILE DR I VETB 
20 
30 CLEAR 709 
40 OUTPUT 709;"RST 11 

60 OUTPUT 709; 11 SCRATCH 11 

60 OUTPUT 709;"USE 011 

70 
80 OUTPUT 709;"TRIGIN TBO" 
90 OUTPUT 709; 11 DRIVETBO SGL 11 

100 OUTPUT 709; 11 DRIVETB0? 11 

11 0 ENTER 709;A$ 
120 PRINT 11 TBO DRIVE SOURCE JS";A$ 
130 END 

A typical return is: 

TBO DRIVE SOURCE IS SGL 

!Clear HP 3245A 

!Reset HP 3245A 
!Clear HP 3245A memory 

!Set trigger source 
!Pulse TBO LOW then HIGH 
!Query TBO source 
!Enter source 
!Display source 



Description 

Syntax 

Parameters 

ell 

Remarks 

DTEST (DTST) 

Data Test DTEST (or DTST) performs a data test on channels A and/or Band 
returns the measured values. !loth channels can be tested at the same time. Note 
that the data test is also performed during an FTEST. 

DTEST [ell, [eft] l 

Channel parameter. ch = 0 (channel A),= tOO (channel B),= I (channel A rear 
panel),= !01 (channel B rear panel). lf no channel is specified, channels A and B 
are tested. Note that DTEST resets the specified channel(s). 

DTEST performs the same test as the FTEST command for each channel. 
However, DTEST returns the actual measurements (175 per channel. 

Cabling Required lor Data Test 

To perform the data test, the Output port (front or rear panel) of the channel 
being tested must be connected to the channel's Trigger (1/0) port. 

Data Destination 

If the MEM command is used, the values returned by the DTEST command are 
stored in the specified array. When DTEST is executed from the front panel, the 
response is displayed on the front panel display. When DTEST is executed from 
the controller, the response is sent to the output buffer in the default ASCII 
format. 

HP-IB Data Formal 

The 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASCII format, the DTEST command 
returns real results in 8-digit scientific notation. In the binary format, the DTEST 
command returns real results in IEEE-754 64-bit notation. 

Related Commands 

FTEST 

Commands 
2-81 



DTEST (DTST) (cont) 

Example 

Commands 
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Example: Data Test on Channels A and B 

This program performs a data test on channels A and R The results of the test 
are stored in liP 3245A memory with the MEM command, are then read from 
memory, entered into the controller, and dispbyed. 

10 DIM Test1(D:349) 
20 OUTPUT 709; 11 DIM RESULTS(349) 11 

30 OUTPUT 709; 11 MEM RESULTS'' 
40 OUTPUT 709; 11 DTEST 11 

50 OUTPUT 709; 11 MEM OFF 11 

6D OUTPUT 709; 11 VREAi:l RESUL TS 11 

70 ENTER 709;Test1(*) 
80 PRINT Test1(*) 

90 END 

Should the HP J245A fail a data test, return the instrument to your nearest 
Hewlett-Packard Sales and Support Office for repair. 



Description 

Syntax 

Parameters 

%_duty 

Remarks 

Example 

DUTY/DUTY? 

SeljRead Duty Cycle, DUTY sets the duty cycle for ramp and square wave out, 
put waveforms, DUTY? returns the duty cycle on the USE channeL 

DUTY %_duty 

DUTY? 

Duty cycle between 5% and 95%, Power-on/reset qil_ duty~ 50%, 

A! power-on, the duty cycle for ramp and square waveforms is 50%, The duty 
cycle can be varied from 5% to 95% for frequencies up to 100 kHz, For square 
waveforms above 100kHz, an error is generated if the duty cycle is set to a 
value other than 50% (DUTY 50), 

Repeated specification of the same duty cycle (e.g,, DUTY 15;DUTY 15) will 
cause momentary (approximately 120 msec) irregularities in the waveform be
cause the waveform is reloaded with a new duty cycle on each execution, 

The DUTY? command returns the current duty cycle on the USE channel (chan
nel A or B), 

Related Commands 
·-·------~-

APPLY RPV, APPLY SQV, FR EQ, USE 

Example: Selling Duly Cycle (DUTY) 

This program outputs a 5 Vac PP, 5 kHz, 25% duty cycle square waveform from 
channel A 

10 ! file DUTY 
20 

30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCHII 

60 
70 OUTPUT 709; 11 USE 0 11 

BO OUTPUT 709; 11 DUTY 25 11 

90 OUTPUT 709; 11 FREQ 5E3 11 

100 OUTPUT 709; 11 APPL Y sav 
11 0 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Set 25% duty cycle 
!Set frequency to 5 kHz 

5" !Output sq wave @ 5 Vac pp 
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ECHO 

Description 

Syntax 

Parameters 

string 

Remarks 

Example 

Commands 
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Echo. ·rests communication between the HP J245A and the controller by send· 
ing a string to the HP 3245A and having it "echo" back. 

ECHO string 

Any set of allowable ASCII characters enclosed in either double quotation marks 
(""string"") or single apostrophes ('string'). 

None. 

Example: Echoing a Message 

This program sends a message from the controller to the HP 3245A which 
returns the message to the controller for display. 

10 DIM A$[1001 
20 OUTPUT 709;''ECHO 'HP 3245A Source' 11 

30 ENTER 709;A$ 
40 PRINT A$ 
50 END 

A typical return is: 

'HP 3245A Source• 



Description 

Syntax 

Parameters 

control 

Remarks 

Examples 

END 

End. Suppresses or asserts the liP-HI Fnd Or ldenri/y (EOI) signal. When en
abled, the llP-IB EO! line is set true concurrent with the transmission of the last 
data byte fm any output format 

END control 

The cunlro/ parameters follow. Power-on/reset conlrol =OFF. 

control 

OFF 

ON 

ALWAYS 1----~~-l-t ~n~~~~::~:::essed:-----·--------
EOI line_true concurrent with last data byte. 
Same act1on as ON. 

Command Termination __ , __ _ 

Normally, data messages over the HP-IB hus are sent using standard ASCII codes 
and are terminated by the ASCII carriage return/line feed (cr If). Some controll
ers, however, cannot terminate data input on cr I/. For this reason, the EOI line 
in the HP-IB interface may he used to mark the end of the data message using 
the END command. 

With END ON set, the HP 3245A sets the EO! line true concurrent with the last 
byte of the data message (the line feed). With END OFF set, EOI is suppressed 
and the line feed terminates the message when the preceding data satisfies the 
controller variables. 

Using END With the Output Buller 

With the output buffer OFF (OUTBUF OFF) (power-on), data sent to the buffer 
overwrites the data currently in the buffer. Thus, asserting EO! with the output 
buffer OFF is effective only for controllers which do not recognize// as a 
terminator. 

With the output lmffer ON (OUTBUF ON), data from multiple commands is ap
pended to data currently in the buffer. With END ON, EO! is asserted with the 
last byte (If) of each command's data so multiple ENTER statements are 
required. However, with END OFF, EO! is suppressed and a single ENTER 
statement can be used. 

Example: Suppressing EO! (END) 

This program demonstrates the effect of END OFF (the power-on setting). In the 
program, the output buffer is enabled so that data will be appended (OCRES?, 
RANGE?). Because EO! is suppressed, a single ENTER statement enters the entire 
contents of the buffer into the controller. The line feed associated with the 
results of RANGE? terminates the data message. 
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END (cont) 
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10 !file END 

20 !This program demonstrates the effect of END OFF (power-on). 

30 
40 CLEAR 709 
50 OUTPUT 709; 1'RST'1 

60 OUTPUT 709;''SCRATCH'' 
70 
80 OUTPUT 709; 11 0UTBUF ON 11 

90 OUTPUT 709;"USE 011 

100 OUTPUT 709; 11 DCRES? 11 

110 OUTPUT 709; 11 RANGE?'' 
120 ENTER 709;A$,B 
130 PRINT A$,B 
140 END 

A typical return is: 

HIGH 

Example: Asserting EOI (END_1) 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Set output buffer ON 

!Use channel A 
!Query DC resolution 
!Query DC range 
!Enter DC resolution 
!Display resolution, range 

This example is similar to the first, however; END ON is set. The output buffer is 
enabled such that the data returned by DCRES? RANGE? is appended. Since 
END ON is set, EO! is asserted with the last byte (line feed) of the DCRES? and 
with the last byte (line feed) of the RANGE? data. Therefore, two ENTER 
statements are required. 

10 !file END 1 

20 !This program demonstrates the effect of END ON. 
30 
40 CLEAR 709 
50 OUTPUT 709;'1RSTI' 
60 OUTPUT 709;"SCRATCH 11 

70 
80 OUTPUT 709;"0UTBUF ON" 
90 OUTPUT 709; "END ON" 
100 OUTPUT 709;"USE 011 

110 OUTPUT 709; 11 DCRES? 11 

120 OUTPUT 709;" RANGE?" 
130 ENTER 709;A$ 
140 ENTER 709;B 
150 PRINT A$,B 
160 END 

A typical return is: 

HIGH 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Set output buffer ON 
!Enable EO! to be asserted 
!Use channel A 
!Query DC resolution 
!Query DC range 
!Enter DC resolution 
!Enter DC range 
!Display resolution, range 



See lhe IF ... ENO IF Command. 

See the WHILE ... ENO WHILE Command. 

END IF 

END WHILE 
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ERR? 

Description 

Syntax 

Parameters 

Remarks 
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Error Query. l<eturns the error code of tilt.' most n.'ccnt erroL tk'lc!·c:c; that error 
code rrom the L'rror regi~:ter, nnd c!c:lrs the ;.;latu~ !Tf.d~tcr error bit after all errors 
~tre read. Note that ERR? cannot be c.'<ccutcd from the rront panel. 

ERR? 

None. 

Data Returned 

One integer is returned corresponding to the most recent error in the error 
register. Errors are read in a first-in-first-out fashion (i.e., the first error to occur 
is the first error to be read). Jf no error codes are in the error register. ''0" is 
returned. Up to four errors can be stored in the error register. 

ERR? Clears tile Error Re_gist~r 

ERR? reads the error me!'sages and clears the error register one error at a time. 
Errors that occur while the register is full are displayed as usual, but are not 
stored in the error register. Reading an error rnessage makes space available in 
the register for the next error. 

The status register error bit (bit 5) and the front panel ERR annunciator are 
cleared when the error register is empty. 

RESET and CLR Clear !he Err()I_R~egister 

The RESET (or RST) and CLR commands clear I he error register, the status 
register error bit (bit 5), and the ERR annunciator. 

Data Destination ---·-----

If the MEM command is used, the value returned by ERR? is stored in the 
specified variable or array. If the MEM command is not used. the response is 
sent to the output buffer in the default ASCII format. 

HP-IB Data Formal 
·--···~ .. ·- _,_ 

The liP 3245A returns numeric results in either ASCII or binary format (see 
OFORMAT command). In the default ASCII format, ERR? returns REAL results 
in 8-digit scientific notation. In the binary format, ERR? returns REAL results in 
IEEE-754 64-bit notation. 

Related Commands 
--~-~-"""'~'-"'-"'-~ 

CLR. ERRSTR?, RESET, RST, ST'B? 



Example 

ERR? (cont) 

Example: Reading Error Codes 

'I his program w.;c.s the ERR? command \Vii hin a luop to read and print all error 
codes in I he en or register. 

10 REPEAT 
20 OUTPUT 709; 11 ERR?tt 

30 ENTER 709;Code 
40 PRINT Code 
50 UNTIL Code=O 
60 END 

!Beginning of loop 
!Rond error· code 

!Er1ter code (error number) 

!P1 int code 

!loop until all errors are read 

A typical return for three errors (I. 62, and 2) follows, Note that the order of 
error occurrence 111 l, 62, and 2. 

62 

2 

0 
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ERRSTR? 

Description 

Syntax 

Parameters 

Remarks 
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Error Strinn Query. Rclmns Hw error code :l!HJ string of thl' most recent error_ 
tlc!cJ-cs tint error Crom the error register. and clears the stall!' register error hi1 
aftt'r ;dl errors arc read. 

ERRSTFl? 

Data Returned 

ERRSTR? IT1 urns a mnuber, a comma. and a quoted string vvhich may contain 
up lo 2S(J characters. J·:rrors are returned in a first~in--first-out fashion (i.e., the 
fiL'>! error to occur is the first en or to be read). If no error code~ are in the er
ror rc.t_',istn, 11 o, NO ERROR 11 is returned. 

ERRSTR? t:;leiJrs_ the_Error_R~giste_r 

ERRSTR? reach: the error messages and ckars the error register one error at a 
time. Errors th:Jf occur \Vhilc the register is full are displayed as usuaL but are 
not stored in the error rqdstcr. Reading an error message makes space available 
in the register for the next e-rror. 

The status register error bit (bit 5) and the front panel LRR annunciator are 
deared when all errors have been read from the error register. 

.RESE! a_t1~!_C!,R Cle§!_ th~rror Register 

The RESET (or RST) or CLR commands clear the error register, the status regist
er error bit, and the ERR annunciator. 

Data Destination 
--~--~ .. ·-- ----~~--- "" '"" 

Executing ERRSTR? from the front panel displays the response on the front 
panel display. \Vhen ERRSTR? is executed frorn the controller, the response is 
sent to the output buffer in the default ASCII format. 

Related Commands 
--~-------

CL.R, ERR?, RESET, RST, smo 



Example 

ERRSTR? (cont) 

Example: Reading Error Messages 

Thf;.; pror-ram uses the ERRSTR? command within a loop lo rcc1d tl!Hl print a!l 
error mcs~:1gcs in the crrm register. 

10 DIM Mcss~gc$[256] 

20 REPEAT 
30 OUTPUT 709;''ERRSTR7'' 

40 ENTER 709;Codc,Messilgc$ 

50 PRINT Cod( ,~1cssngc$ 

60 UNfll Code=O 

70 END 

!Dimension nrl'ay 

!Beginning of loop 

!Rend c!·r·o1· register 

!Enter code, fll(>>;ngc 

!Displny code, mcssngc 

!Loop until all errors nre read 

A typical return ror two errors (61 and I in tiL11 order) i'ollows. 

61, ''OUT OF RANGE -- 100 11 

''INCOMPLETE COMMAND -- A; Expected command header or assignment'' 

0, 11 NO ERROR 11 
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EXOR 

Description 

Syntax 

Parameters 

argument 

Remarks 

Example 
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Exclusive-OR Returns a "0" or" l" based upon the logical exclusive-OR of the 
specified arguments. 

argument EXOR argument 

Each argument parameter may be a number, numeric variable, math function, ar
ray element, or numeric expression (enclosed in parentheses). 

EXOR Operation 

The EXOFI command retums "0" or "I" as shown in the following truth table. If 
one argument specified is a non-zero value, 'T' is returned. If both arguments are 
0, or both are non-zero, a 11011 is returned. 

A 8 A EXOR B 

0 0 0 
0 1 
1 0 

0 

Related Commands 

BINEOR,OR 

Example: EXOFI Statement in IF ... END IF Loop (EXOFI) 

This program uses EXOF! within an IF ••• END IF loop. The first time the sub
routine is called, A= 3 and B = 0, so the A EXOR B result (line 90) is "TRUE". 
The second time the subroutine is called, A 0, so the A EXOR B result is 
"FALSE". 

10 ! f ite EXOR 
20 
30 CLEAR 709 !Clear 3245A 
40 OUTPUT 709; 11 RST 11 !Reset 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear 3245A memory 
60 
70 OUTPUT 709; 11 SUB EXORLOQPH !Download subroutine 
80 OUTPUT 709; 11 INTEGER A,Bu ! Define integers A and B 

90 OUTPUT 709; 11 IF A EXOR B THEN'' !Start Loop 

100 OUTPUT 709; 11 DISP 1 TRUE 111 !Display 11 TRUE 11 if A EXOR 8 = 1 

110 OUTPUT 709; 11 ELSE 11 

120 OUTPUT 709; 11 DI SP 1 FALSE 111 !Display 11 FALSE 11 if A EXOR B = 0 
130 OUTPUT 709; 11 END I F11 ! End loop 

140 OUTPUT 709; 11 SUBEND 11 !End subroutine 
150 
160 OUTPUT 709; 11 A=3;8=0 11 !Define A and B 
170 OUTPUT 709; 11 CALL EXORLOOP 11 ! Call subroutine 
180 WAIT 2 



190 OUTPUT 709;uA=Ou 

200 OUTPUT 709; 11 CALL EXORLOOP 11 

210 END 

!Redefine A 
!Call subroutine 

EXOR (cont) 
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EXP 

Description 

Syntax 

Parameters 

argument 

Remarks 

Example 
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Exponent. Raises the base e (2.718281828) to the power of the argument. 

EXP (argumeut) 

The argument rnust be a number or numeric expression (enclosed in parentheses). 

fl~lated Commands 

LGT. LOG 

Example: Using the EXP Function 

This program raises e to the lOth power and displays the result (22026.466) on 
the controller CRT. 

10 OUTPUT 709;''VREAD EXPC10)'' !Raise e to 10th power, read value 
20 ENTER 709;A !Enter result 
30 PRINT 11 Value = 11 ;A !Display result 

40 END 

A typical return is: 

Value = 22026.466 



Description 

Syntax 

Parameters 

FAST AMP 

Fast Ampli!ude(Oifset Change. Allows fast change of AC waveform amplitude 
and/or DC offset (less than 90 ~sec from a subroutine). 

FAST AMP cia, amplitude, offset (sine/ramp/arb waveforms) 

FAST AMP ch, high_/e}•el,low _le1•el (square waveforms) 

cit USE ChanneL 0 sets channel A, I 00 sets channel R 

amplitude For sine, ramp, and arbitrary waveforms, amplitude is an integer from 0 
(nominally 0 amplitude) to 1777 (amplitude nominally equal to 100% of range). 

offset For sine. ramp. and arbitrary waveforms. ofhct is an integer from -1319 
(nominally equal to -50% of peak-to-peak range) to + 1319 (nominally equal to 
+50% of peak-to-peak range). 

high_level For square waveforms. high_/crc! is an integer from -1682 (nominally equal to 
-50% of peak .. to .. peak range) to + 1682 (nominally equal to +50% of peak-to-peak 
range). 

low level For square waveforms, low_lcvcl is an integer from +1612 (nominally equal to 
-50% of peak-to-peak range) to -1612 (nominally equal to +50% of peak-to-peak 
range), 

Remarks using FAST AMP command 

Example 

Using FAST AMP allows amplitude and DC offset changes to be made faster than 
with APPLY or DCOFF, however; features such as queries (FREQ?), display 
monitoring (MON STATE), autoranging, parameter value checking and rounding, 
and automatic use channel either return invalid values. or cannot be used at all. 
APPLY ACV/ACI, APPLY F!PV(RPI, APPLY SQV/SOI. or APPLY WFV(WFI must 
be executed before FAST AMP is executed for the first time. When finished 
using FAST AMP. RESET is recommended to correct queries (FREQ?), display 
monitoring (MON STATE), autoranging, etc. 

Related Commands 

APPLY. DCOFF, TRIGFREQ 

Example: Fast Amplitude(OIIset Sweep (FAST AMP) 

This program sweeps amplitude. DC offset, and frequency for both channel A 
and channel B. Note that using TRIGFF!EQ maintains precise phase relationship 
between the two channel outputs since the frequencies on both channels are 
changed simultaneously when TRIGIN is executed. If FREQ or FASTFFIEQ were 
used, some phase shift would occur sine the frequencies would not be simul
taneously updated. This program requires about 860 ~sec per iteration. 
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FASTAMP (cont) 

10 

20 
30 
L,O 

50 

60 

70 

80 

90 
100 
110 

120 
130 
140 

150 
160 
170 

180 

190 
200 

210 
220 
230 
2.40 

250 

260 
270 
280 

290 
300 
310 
320 
330 
340 
350 
360 

370 
380 

390 
400 

410 
420 
430 
440 
450 
460 
470 
480 

490 
500 
510 
520 
530 
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!file FASTAMP 

ASSlGN @Source TO 709 

N" __ points=3000 

OUTPUT @Source;''RS1'1 

OUTPUT @Source; 1'SCRATCH 11 

!Define arrays, variables 

OUTPUT @Source; 11 0IM F0( 11 ;N,_points;H)il 

OUTPUT @Source; 11 INTEGER AMP0( 11 ;N_points; 11 ) 11 

OUTPUT @Source;''lNTEGER AMP1( 11 ;N_points; 11 ) 11 

OUTPUT @Source;''INTEGER OFF0( 11 ;N_points;'1 ) 11 

OUTPUT @Source;''INTEGER DFF1('';N_points;'') 11 

OUTPUT @Source;''INTEGER l,A 11 

!Number sweep points 
!Reset HP 3245A 
!Clear HP 3245A memory 

I Freq array 

!Ch A amplitude array 

!Ch B amplitude array 

!Ch A offset array 

!Ch B offset array 
!Def INTEGER vars 

!Define ch A and 8 amplitude and DC offset arrays 

OUTPUT @Source; 11 SUB OEF -ARRAYS 11 !Define arrays 
OUTPUT @Source; 11 FOR 1=1 TO 11 ;N points 
OUTPUT @Source;" FO(I):::!*100.u 
OUTPUT @Source; 11 AMP0(1)=888+888.*I/' 1;N points !Ch A ampl 
OUTPUT @Source; 11 AMP1(I)=888 11 

OUTPUT @Source; 11 OFFO( I )=0 11 

OUTPUT @Source; 11 OFF1(1)=660.*l/'';N 
OUTPUT @Source;'' NEXT I'' 
OUTPUT @Source;''SUBEND'' 
OUTPUT @Source; 11 CALL DEF_ARRAYS 11 

!Set channel A triggering/output 

OUTPUT @Source;''USE 0'' 
OUTPUT @Source;''TRIGIN HIGH'' 
OUTPUT @Source; 11 TRIGOUT EXT'' 
OUTPUT @Source;''FREQ 0'' 
OUTPUT @Source; 11 TRIGMODE ARMWF 11 

OUTPUT @Source;''APPLY ACV 1'' 

!Set channel B triggering/output 

OUTPUT @Source;"USE 100 11 

OUTPUT @Source;''TRIGIN EXT'' 
OUTPUT @Source;''FREQ 011 

OUTPUT @Source;"TRIGMODE ARMWF 11 

OUTPUT @Source;''APPLY RPV 1'' 

!Set initial values on channel A and B 

OUTPUT @Source; 11 TRIGFREQ O,F0(1) 11 

OUTPUT @Source;''TRIGFREQ 100,F0(1)'' 
OUTPUT @Source;''FASTAMP 0,AMP0(1),0'' 
OUTPUT @Source; 11 FASTAMP 100,AMP1(1),0 11 

points 

!Ch B ampl 
!Ch A DC offset 
!Ch B DC offset 

!End subroutine 
!Call subroutine 

!Use channel A 
!Set TRIGIN HIGH 
!Enable Trigger conn 
!Hold at zero phase 
!Set armed mode 
!Apply sine wave 

!Use ch A 
!External trigger 
!Hold at zero phase 
!Set armed mode 
!Apply ramp wave 

!ch A i nit freq 
!ch B i nit freq 
!ch A ampl/offset 
!ch B ampl/offset 



FASTAMP (cont) 

540 !Change ch A and B amplitude, DC offset, frequency 

550 
OUTPUT @Source; 11 USE 0" 
OUTPUT @Source; 11 SUB SWEEPA 11 

OUTPUT @Source; FOR I o 1 TO u;N~points 

OUTPUT @Source; FAST AMP O,AMP0(1),0 11 

OUTPUT @Source; FAST AMP 100,AMP1(1),0" 

OUTPUT @Source; TRIGFREQ O,FO(I) 11 

OUTPUT @Source; TRIGFREQ 100,FO(I) 11 

560 

570 

580 
590 

600 
610 
620 

630 
640 
650 

660 

OUTPUT @Source; TRIGIN SGL" 
OUTPUT @Source; NEXT l" 

OUTPUT @Source; SUBEND 11 

670 !Measure/display iteration time 
680 
690 T1=TIMEDATE 
700 OUTPUT @Source; 11 SWEEPA 11 

710 T2=TIMEDATE 
720 DISP (T2·T1)/N points 

730 STOP 
740 END 

A typical return is: 

.00086333211263 

!Use channel A 

!Define freq array 
!Sweep thru points 
!Update ch A ampl/off 
!Update ch B ampt/off 
!ch A trig freq mode 
!ch B trig freq mode 
!Change frequencies 

!Display iteration time 
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FASTFREQ 

Description 

Syntax 

Parameters 

cl! 

freq mllz 

Remarks 

Example 
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Fast Frequency Change. Allows fast change of AC waveform frequency (less 
than 150 ~sec from a subroutine). 

FASTFFIEQ ell, freq_mllz 

USE ChanneL 0 sets channel A. I 00 sets channel R 

Frequency in millihertz (fractional part will l>e truncated). 

Using FASTFREQ Command 

Using FASTFREQ allows frequency changes to be made faster than with FREQ, 
however: features such as queries (e.g. FREQ?), display monitoring (MON 
STATE), autoranging, parameter value checking and rounding, and automatic use 
channel either return invalid values, or cannot be used at aiL APPLY ACV, 
APPLY FIPV, APPLY SQV, or APPLY WFV must be executed before FASTFREQ 
is executed the first time. When you are finished using FASTFREQ, RESET is 
recommended to correct queries (FFIEQ?). display monitoring (MON STATE), au
toranging. etc. 

Related Commands 

FREQ, TRIGFREQ 

Example: Increasing Sweep Speed (FASTFREQ) 

This program increases the sweep speed of a I Vac PP sine waveform output 
from channel A to 300 ~sec per iteration. Note that the frequency is specified in 
millihertz. The frequency sweep is from I 0 to I 00 Hz in 0.1 l-Iz steps. 

10 ! f i l €' FASTFREQ 

20 
30 CLEAR 709 !Clear HP 3245A 

40 OUTPUT 709; 11 RST 11 !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 
60 OUTPUT 709; 11 REAL f" !Define REAL variable 
70 OUTPUT 709; 11 SUB SWEEP 11 !Begin subroutine 
80 OUTPUT 709;" FOR F=10000 TO 100000 STEP 1QQH !Sweep freq 

90 OUTPUT 709; 11 FASTFREQ 0. FH !Fast freq sweep 
100 OUTPUT 709; 11 NEXT F" ! Increment count 

11 0 OUTPUT 709; 11 SUBEN0 11 !End subroutine 
120 OUTPUT 709;''CALL SWEEP'' !Call subroutine 
130 OUTPUT 709; 11 USE 0 11 !Use channel A 
140 OUTPUT 709; 11 APPLY ACV 111 !Apply 1 Vac PP sine wave 
150 ENO 



Description 

Syntax 

Parameters 

variable 

expression 

string 

Remarks 

Examples 

FETCH 

Fetch Value. Returns the value of the specified vnriable, expression, or displayed 
quoted string. FETCH cannot be executed from the front paneL 

ntriable 
FETCH expression 

string 

Variable name. Variable names may contain up to !0 characters. The first 
character must be a letter (A-Z) but the remaining nine characters can be letters, 
numbers (0--9)1 the underscore character (n ___ n), or the question mark (11T1

), Variable 
names must not be the same as HP 3245A commands or parameters or stored 
state names. 

Any valid number or numeric expression (enclosed in parentheses) may be used. 

A quoted ASCII string which must be enclosed in double quotation marks(" "slr
ingn 11

) or apostrophes ('string'). 

Data Returned 

FETCH returns the value of the specified numeric variables or numeric expres
sions. If a quoted string is specified, FETCH displays the quoted string. 

Data Destination ---·----

When FETCH is executed, the response is sent to the output buffer in the default 
ASCII format. 

Related Commands 

DISP, DSP, VREAD 

Example: Fetching a Variable 

This program assigns a value to variable A (3E2) and displays the value (300) on 
the controller CRT. 

10 OUTPUT 709; 11 LET A=3E2 11 

20 OUTPUT 709; 11 FETCH A" 
30 ENTER 709;Var 

40 PRINT Var 
50 END 

!Assign value 
!Fetch value 

!Enter result 
!Displ·ay 11 300 11 

to A 
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FETCH (cont) 
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Example: Felclling a Quoted String 

This program displays "liP J245A" on the controller CRT 

10 OUTPUT 709;''FETCH 'HP 3245A''1 

20 ENTER 709;A$ 
30 PRINT A$ 

40 END 

! Fetch string 

!Enter string 

!Display ''HP 3245A'' 

Example: Fetching a Quoted String and Variable 

This program uses FETCH to display a message followed by the value of a vari
able containing the value of the cosine of .5235 radians. 

10 DIM A$[50J 

20 OUTPUT 709; 11 VAL COS(.5235) 11 

30 OUTPUT 709;''FETCH 'Cosine= ',VAL'' 
40 ENTER 709;A$ 
50 PRINT A$ 

60 END 

A typical return is: 

Cosine = 8.6607479E·01 

!Dimension array 
!Compute cosine 
!Fetch cosine value 
!Enter value 
!Display value 



Description 

Syntax 

Parameters 

array_name 

list 

Remarks 

Examples 

Fill 

Fill Array. Places specified values into a previously dimensioned army (see the 
DIM, INTEGER, REAL commands). FILL is useful in defining array elements for 
outputs using APPLY DCMEMI.APPL Y OCMEMV, APPLY WFI, and APPLY WFV 
commands. 

Fill array _name, list 

Array name. Array names may contain up to 10 characters. The first character 
must be a letter (A-Z) but the remaining nine characters can be letters, numbers 
(0-9), the underscore character (" "), or the question mark ("?"). Array names 
must not be the same as HP 3245A commands or parameters, or stored state 
names. 

The list parameter specifies a list of numbers to be entered into the array. lf 
used in a subroutine, the number of Nst items cannot exceed the subroutine size 
limit. 

l,l_ser-Delined Arr!lJf!l are Global 

All arrays are global among all front panel, HP-IB, and subroutine operations. A 
user-defined array element may be used in any HP 3245A command where a 
numeric parameter is required. 

,t,J_sing Fill with APPLY WFV and APPLY WFI 

If FILL loads an array to be used by APPLY WFV or APPLY WFI, the numbers 
entered must have values between± l inclusive. 

Related Commands 

DIM, INTEGER, REAL 

Example: Triggered-Sequence DC Voltage Outputs (FILL) 

This program outputs a sine wave from channel A whose amplitude increasc·s 
from 2V to IOV in 2V increments. The FILL command in line 70 loads an array 
with the desired amplitudes. A subroutine containing a FOR ... NEXT loop is 
downloaded to the 3245A. Within the loop is the APPLY ACV command. The 
amplitudes for the command are contained in the array (VOUT) loaded by FILL. 
As each pass through the FOR ... NEXT loop is made, the next amplitude in the ar
ray is specified (VOUT(I)) and is held for for two seconds. After the loop com
pletes and lOY is applied, the output is set to OV. 

10 ! file FILL 
20 
30 CLEAR 709 
40 OUTPUT 709; 11 RSTH 
50 OUTPUT 709; 11 SCRATCHII 
60 OUTPUT 709; 11 REAL VOUT(4)'' 
70 OUTPUT 709; 11 FlLL VOUT 2,4,6,8, 10 11 

!Clear 3245A 
!Reset 3245A 
!Clear 3245A memory 
!Dimension array 
!Enter array values 
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FILL (cont) 
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80 
90 OUTPUT 709; 11 SUB APPLY~AMP 11 !Download subroutine 
100 OUTPUT 709; 11 USE 0 11 !Specify USE channel (A) 

110 OUTPUT 709;'' FOR I=O TO 4 11 !Begin FOR/NEXT loop 
120 OUTPUT 709; 11 APPLY ACV VOUT{I) 11 !Output = 2V, 4V, 6V, 
130 OUTPUT 709;'' WAIT 2'1 

140 OUTPUT 709;' 1 NEXT !'' 
150 OUTPUT 709; 11 APPLY DCV 011 

160 OUTPUT 709;''SUBEND 11 

170 OUTPUT 709; 1'CALL APPLY AMP'' 
180 END 

!Hold amplitude 2 sec 

!Output = OV 
!End subrouting 
!Execute subroutine 



Description 

Syntax 

Parameters 

integer _array 

Remarks 

Example 

FILLAC 

Fill Array With Sine Waveform Values. Performs a scaling function on AC sine 
waveforms to decrease the time required for output. 

FILLAC integer array 

Array name. Name of the array containing 2048 precomputed INTEGER values. 
A.rray names mCly contain up to 10 characters. The first character must be a let~ 
ter (A·Z) but the remaining nine characters can be letters, numbers (0-9), the un
derscore character ("_11

), or the question mark C'?'l Array names must not be the 
same as HP 3245A commands or parameters, or stored state names. 

Whenever an APPLY command is used to generate a sine waveform, the HP 
3245/\ downloads 2048 points to the USE channel. To arithmetically scale the 
data points into a format which the channel can use requires approximately 20 
msec for sine waveforms. In addition to the scaling time. approximately 70 msec 
are required to download the data points. 

To reduce the time required to generate the output, FllLAC can be used to per
form a scaling function on the sine waveform and store the precomputed values 
into an INTEGER array. The values stored in the INTEGER array are then 
output from the channel using the APPLY WFV command. Thus, with precom
putation, the sine wave output is generated about 70 msec after APPLY WFV is 
executed, as compared to 115 msec without precomputation. 

Related Commands 

APPLY WFV, FILLRP, FILLWF, USE 

Example: Precomputing AC Sine Waveform (FILLAC) 

This program precomputes and outputs a 10 kHz sine waveform with an 
amplitude of 5 Vac (PP) from channel A. Since autorange is enabled (power-on 
state), the channel outputs the waveform on the 5 VPP range. The FILLAC 
command (line 90) precomputes 2048 points to define a normalized (I Vac PP. l 
kHz) sine wave. 

Next, FREQ (line !00) sets the output frequency to l 0 kHz. Then APPLY WFV 
(line llO) uses the normalized point values values along with the frequency set
ting of 10kHz and amplitude of 5 Vac (PP) to generate a 5 Vac (PP), 10kHz 
sine waveform. 

10 ! fi te 
20 
30 CLEAR 
40 OUTPUT 
50 OUTPUT 
60 
70 OUTPUT 

FILLAC 

709 
709; 11 RST 11 

709; 11 SCRATCH 11 

709; 11 INTEGER SCALE(2047) 11 

!Clear 3245A 
!Reset 3245A 
!Clear 3245A memory 

!Declare INTEGER array 
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FlllAC (cont) 
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80 OUTPUT 
90 OUTPUT 
100 OUTPUT 
110 OUTPUT 

120 END 

709; 11 USE 0" 

T09; 11 FILLAC SCAL£ 11 

709; 11 FREQ 10E3 11 

709;" APPLY WFV 5,SCALEr1 

!Use channel A 

! Fill array with scaled values 

I Set frequency to 10 kHz 
!Output 10 kHz sine wave 



Description 

Syntax 

Parameters 

array_name 

block data 

Remarks 

Example 

FlllBIN 

Fill Array With Binary Values. Places specified binary values into a previously 
dimensioned array (see DIM, REAL, INTEGER commands). 

FlllBIN array __ name, block __ data 

Array name. Array names may contain up to lO characters. The first character 
must be a letter (A·Z) but the remaining nine characters can be letters, numbers 
(0·9). the underscore character ("_"), or the question mark ("?"). Array names 
must not be the same as HP 3245A commands or parameters, or stored state 
names. 

The block_data parameter consists of the# sign, the letter A. and a 16-bit in· 
teger which indicates the number of bytes of data to follow. 

Related Commands _, ______ ,,_, __ 

DIM, FILL, INTEGER, REAL 

Example: Fill Array With Binary Values (FlLLBIN) 

This program transfers binary data (a Gaussian noise pattern) from a Series 
200/300 controller to the 3245A The data is preceded by the IEEE 728 Block A 
header which consists of #, A, and a 16·bit integer (Lgnth) indicating the number 
of bytes which follow the header. The signal is a 2048 point waveform with 
eight bytes per point/reading. 

10 !file FILLBIN 

20 
30 CLEAR 709 
40 OUTPUT 709;'1RST 11 

50 OUTPUT 709;''SCRATCH'' 
60 OUTPUT 709;"REAL WV_AMP(2047) 11 

70 
80 ASSJGNBin_dat TO 709;FORMAT OFF 
90 REAL Wv_amp(0:2047) 
100 INTEGER lngth 
110 Lngth=16384 

!Clear 3245A 
!Reset 3245A 
!Clear 3245A memory 
!Array to be fitted by controller 

!Assign I/O path to HP 3245A 
!Controller array w/Gaussian Noise 
!Variable w/# bytes after header 
!# of bytes which follow header 

120 FOR 1=0 TO 2047 !Generate Gaussian noise pattern 
130 Wv_amp(I)=.4*(RND+RND+RND+RND+RND)·1 

140 NEXT I 
150 
160 OUTPUT 709; 11 USE 0 11 !Use channel A 

170 OUTPUT 709; 11 FILLBlN WV_AMP,#A 11 ; !Transfer data to 3245A 

180 OUTPUTBin_dat;Lngth;wV_amp(*) !with header preceding data 
190 OUTPUT 709; 11 APPLY WFV 2.5,WV~AMP 11 !Apply dat a as an a rb waveform 
200 ENO 
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FlllRP 

Description 

Syntax 

Parameters 

integer _array 

%_duty 

Remarks 

Example 
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Fill Array With Ramp Waveform Values. Performs a scaling function on ramp 
vvaveforms to decrease the time required for output 

fillRP integer array [, % dutv 1 - -

Name of the array containing 2048 precomputed INTEGER values. Array 
names may contain up to 10 characters. The first character must be a letter (A· 
Z) but the remaining nine characters can be letters, numbers (0·9), the underscore 
character ( 1 

__ n), or the question mark ("T'). Array names must not be the same as 
HP 3245A commands or parameters, or stored state names. 

Duty cycle between 5% and 95%. Defo ult 'if} duly ~ 50%. 

Whenever an APPLY command is used to generate a ramp waveform, the HP 
3245A downloads 2048 points to the USE channel. To arithmetically scale the 
data points into a format which the channel can use requires approximately 45 
msec for ramp waveforms. In addition to the scaling time, approximately 70 
msec are required to download the data points. 

To reduce the time required to generate the output FILLRP can be used to per
form a scaling function on the ramp waveform and store the precomputed 
values into an INTEGER array. The values stored in the INTEGER array are 
then output from the channel using the APPLY WFV command. Thus, with 
prccomputation, the ramp wave output is generated about 70 msec after APPLY 
WFV is executed, as compared to 115 msec without precomputation. 

Related Commands 

APPLY WFV. FILLAC, FILLWF, USE 

Example: Precomputing AC Ramp Waveform (FILLRP) 

This program precomputes and outputs a J kHz ramp waveform with an 
amplitude of 3.25 VPP from channel A. The waveform duty cycle is set to 33%. 
Since autorange is enabled (power-on state), the channel outputs the waveform 
on the 5 VPP range. 

10 
20 
30 
40 

50 
60 
70 

! file 

CLEAR 
OUTPUT 
OUTPUT 

OUTPUT 

FILLRP 

709 
709; 11 RST 11 

709;"SCRATCH 11 

709;''lNTEGER J(2047) 11 

80 OUTPUT 709; 11 USE 0 11 

90 OUTPUT 709; 11 FILLRP J,33 11 

100 OUTPUT 709; 11 FREQ 3E3 11 

!Clear 3245A 
!Reset 3245A 
!Clear 3245A memory 

!Define INTEGER array J 

!Use channel A 
!Fill J, duty cycle= 33% 
!Change output freq to 3 kHz 

110 OUTPUT 709; 11 APPLY WFV 3.25,J 11 !Output ramp waveform 
120 END 



Description 

Syntax 

Parameters 

real_ array 

integer_ array 

Remarks 

Example 

FILLWF 

Fill Array With Arbitrary Waveform Values. Performs a precomputing function 
on arbitrary waveforms to decrease the time required for output. 

FlllWF real array, integer array - -

Name of the REAL array containing up to 2048 arbitrary waveform points 
which will be converted to integer format (by FILLWF) and stored in in-
teger _mTay, Array names may contain up to 10 characters. The first character 
must be a letter (A·Z) but the remaining nine characters can be letters, numbers 
(0-9). the underscore character (" __ ''), or the question mark ('"'"). Array names 
must not be the same as HP 3245A commands or parameters, or stored state 
names. 

Name of the INTEGER array containing 2048 precomputed integer values. 
Array names may contain up to 10 characters. The first character must be a let
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un· 
derscore character ct "), or the question mark C!T\ Array names must not be the 
same as HP 3245A commands or parameters, or stored state names. 

Whenever an APPLY command is used to generate an arbitrary waveform, the 
HP 324SA downloads 2048 points to the USE channeL To arithmetically scale 
the data points into a format which the channel can use requires approximately 
500 msec for arbitrary waveforms. In addition to the scaling time, approximate· 
ly 70 msec are required to download the data points. 

To reduce the time required to generate the output, FlllWF can be used to per· 
form a scaling function on the arbitrary waveform and store the precomputed 
values into an INTEGER array. The values stored in the INTEGER array are 
then output from the channel using the APPLY WFV command. Thus, with 
precomputation, the arbitrary waveform output is generated about 70 msec after 
APPLY WFV is executed, as compared to 570 msec without precomputation. 

Related Commands -----------

APPLY WFV, FILLAC, FILLRP, USE 

Example: Precomputing an Arbitrary Waveform (PRE_ARB) 

This program demonstrates the speed advantage of precomputing arbitrary 
waveforms. In the example, the arbitrary waveform Sin(x)/x is computed and 
stored in a 3245A real array. The array is then specified by the APPLY WFV 
command and command execution is timed. FILL WF precomputes Sin(x)/x 
using the data in the real array and stores the results in an integer array. The (in· 
Ieger) array is then specified by APPLY WFV whose execution is timed again. 
The times shown following the program listing show the advantage of using 
precomputed data. 
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FILLWF (cont) 
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10 ! file PRE_ARB 

20 
30 

40 

50 
60 

70 

REAL A<0:1) 
CLEAR 709 

OUTPUT 709; 11 R s T II 

OUTPUT ?09;''SCRATCH 11 

!Controller variable for exec. times 
!Clear 3245A 

!Reset 3245A 
!Clear 3245A memory 

80 OUTPUT 709; 11 0UTBUF ON 11 BEnabte output buffer 

90 OUTPUT 709;''1NTEGER SCALE(2047)'1 !Array for precomput ed data 
100 OUTPUT 709;HREAL T(3) 11 

11 0 

120 OUTPUT 709;''SUB SINX'' 

!Array for execution times 

!Subroutine to compute Sin(x)/X 
130 OUTPUT 709; 11 REAL WV_AMP{2047)H !REAL array for Sin(X)/X data 

1ft0 OUTPUT 709; 11 Pf-:::3,1415 11 !Assign value to PI 

150 OUTPUT 709;'' X=(-5*PI+10*PI/2048)'' ! Initialize X a 

160 

170 
180 

190 

OUTPUT 709; 11 

OUTPUT 709; 11 

OUTPUT 709; 11 

OUTPUT 709; 11 

FOR J = 0 TO 2047 11 

IF X = 0.0 THEN 11 

WV_AMP(I) 1.0" 
ELSE 11 

! !Evaluate Sin(x)/x 
!Test for X= 0 

200 OUTPUT 709; 11 

210 OUTPUT 709;'' 
220 OUTPUT 709;'' 

WV_AMP(l) = SIN(X)/X 11 

END I f 11 

X=X+ClO*Pl/2048)'' 
230 OUTPUT 709;11 NEXT ! 11 

21+0 OUTPUT 709; 11 SUBEND 11 

250 OUTPUT 709;''CALL SINX'' 
260 
270 OUTPUT 709; 11 USE ou 
280 OUTPUT 709; 11 MEM T11 

290 OUTPUT 709;"TIME 11 

300 OUTPUT 709; 11 APPLY WFV 2,WV_AMP" 
310 OUTPUT 709;''TIME'' 
320 
330 OUTPUT 709; 11 FILLWF WV_AMP, SCALE 11 

340 OUTPUT 709; 11 TIME 11 

350 OUTPUT 709; 11 APPLY WFV 2,SCALE'' 
360 OUTPUT 709; 11 TIM en 
3 70 OUT PUT 709; 11 M EM OFF II 

380 
390 OUTPUT 709;''VREAD T(1)-T(0) 11 

400 OUTPUT 709;''VREAD T(3)·T(2)'' 
410 ENTER 709;A(*) 
420 PRINT "ARBITRARY WAVEFORM •";A(O) 
430 PRINT 

!Use channel A 
!Enable 3245A memory 
!Read 3245A clock 
!Command which is timed 
!Read 3245A clock 

!Scale Sin(x)/x, store in array 
!Read 3245A clock 
!Time precomputed waveform 

!Read 3245A clock 
!Disable memory 

!Compute execution time 
!Compute execution time (precomp) 
!Enter computed times 

440 PRINT "PRECOMPUTED ARBITRARY WAVEFORM •";A(1) 

450 END 

A typical output based on the program is shown below: 

ARBITRARY WAVEFORM • .73 

PRECOMPUTED ARBITRARY WAVEFORM .11 



Description 

Syntax 

Parameters 

counter 

initial l'alue 

final_value 

step_size 

Remarks 

FOR ... NEXT 

For-Nexlloop. Defines a loop which is repeated until a loop counter passes a 
specified value, For-Next loops can only be used in 3245A subroutines. 

fOR counter :::: initial value TO final_valae [STEP step _sizeJ 

program segment 

NEXT counter 

The counter parameter is a variable name which acts as the loop counter. 

The initial_ __ value parameter is a number, numeric variable, or numeric expression 
(enclosed in parentheses) which is the beginning value of the loop counter. The 
loop counter is set to this value when the loop is entered. 

The jinaf~value parameter is a number, numeric variable, or numeric expression 
(enclosed in parentheses) which is the ending value of the loop counter. When 
the loop counter exceeds this value, program execution continues with the state
ment after the NEXT statement. 

The optional step _.__size parameter is a number or numeric expression (enclosed in 
parentheses) which specifies the amount the loop counter is incremented or 
decremented for each pass through the loop. A negative step _size decrements 
the loop counter for each pass. Default stcp_size = l. 

FOFI ... NEXT is Valid Only in Subroutines 

The FOFI ... NEXT construct may be used only within subroutines. 

Using the FOR .•. NEXT Construct 

The loop counter is set e.qual to inilia!_va!ue when the loop is first entered. 
Each time the NEXT statement is encountered, the counter increments by 
step _size and is tested against final _value. If j ina! _value is not exceeded, 
program execution continues with the line immediately following the FOR 
statement. 

When counter exceeds linai_va!ue, program execution continues with the line 
immediately following the NEXT statement. Notice that the loop counter is one 
greater than the final value when the loop is exited (or one less than if step size 
is negative). 

The initial value, final value, and step size are calculated when the loop is en
tered. These values are used while the loop is repeating, If a variable or expres
sion is used for any of these values, its value may be changed after entering the 
loop without affecting the number of times the loop is repeated. However, 
changing the value of the loop counter affects the number of times the loop is 
repeated. 
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FOR ... NEXT (cont) 

Examples 

Commands 
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IF .. .THEN. SUB. SUBEND, WHILE 

Example: FOR ..• NEXT loop 

This program sets up a FOR ... NEXT loop with an initial value of l and a final 
value of 20 (default step= 1 ). The loop is part of subroutine FOR LOOP which 
displays the value of the counter (I through 20) when the subroutine is executed. 

10 OUTPUT 709; 11 1NTEGER l" !Define INTEGER variable 

20 OUTPUT 709; 11 SUB FORLOOP 11 !Begin subroutine 
30 OUTPUT 709; 11 fOR !=1 TO 20 11 !Begin loop 

40 OUTPUT lQ9; 11 DISP I ;WAIT .511 !Display value; wait .5 sec. 
50 OUTPUT 709; 11 NEXT !" !Next value 

60 OUTPUT 709; 11 SUBEND 11 !End subroutine 
70 OUTPUT 709; 11 CALL FORLOOP 11 !Execute subroutine 
80 END 

Example: FOR ... NEXT loop with Negative Step 

This program sets up a FOR ... NEXT loop with an initial value of 20. a final value 
of I, and a step size of -L The loop is part of subroutine LOOP which displays 
the value of the counter (20 through I) when the subroutine is executed. 

10 OUTPUT 709; 11 INTEGER l" !Define INTEGER variable 

20 OUTPUT 709; 11 SUB LOOP 11 !Begin subroutine 
30 OUTPUT 709; 11 FOR !=20 TO 1 STEP -1 II !Begin loop 

40 OUTPUT 709; 11 DISP !;WAIT .sn !Display value; wait . 5 sec. 
50 OUTPUT 709; 11 NEXT !" !Next value 

60 OUTPUT 709; 11 SUBEND 11 !End subroutine 
70 OUTPUT 709; 11 CALL LOOP 11 !Execute subroutine 
80 END 



Description 

Syntax 

Parameters 

freq 1 

freq 2 

Remarks 

FREQJFREQ? 

Sei{Read Output Frequency. FREQ sets the output frequency for sine. mmp, 
square, and arbitrary waveforms on the USE channel. FREQ also sets the high
trigger-level and low-trigger-level frequencies when using the dual-frequency 
mode. FFIEQ? returns the high-trigger-level and low-trigger-level frequency set
tings on the USE channel. 

FREQ freq_J [, freq_2] 

FREQ? 

This parameter specifies the single output frequency for normal operation or the 
high-trigger-level output frequency in dual-frequency mode. The output 
frequency range for sine, square, and arbitrary waveforms is 0 to 1 MHz with 
0.00 I Hz resolution. Ramp waveform performance is not specified above 
100kHz and will degrade substantially above this frequency. 

When using the dual-frequency mode (TRIGMODE DUALFR) the jreq_l pa
rameter specifies the output frequency generated when the input trigger is high 
(+5V). Power-on/reset lrecrl = 1000Hz. 

This optional parameter is used only in the dual-frequency mode and specifies 
the low-trigger-level output frequency. The value selected for this parameter is 
the output frequency generated when the input trigger is low (OV). The output 
frequency range for sine, square, and arbitrary waveforms is 0 to I MHz with 
0.001 Hz resolution. Ramp waveform performance is not specified above 
I 00 kHz and will degrade substantially above this frequency. Power-on/reset 
lreq_j = 1000Hz, while default jreq_2 =present /req_2 value. 

Square Wave Duty Cycle Cannot Be Varied Above 100 kHz 

At power-on, the duty cycle for ramp and square waveforms is set to 50% (see 
the DUTY command). The duty cycle can be varied from 5% to 95%. However, 
when generating square waveforms at frequencies above 100kHz, an error is 
generated if the duty cycle is set to a value other than 50% (DUTY 50). 

Query Command (FREQ?) 

FREQ? returns the high-trigger-level and low-trigger-level frequency settings on 
the USE channel. 

Related Commands 

APPL Ys, DUTY, TRIGIN, TRIGMODE, USE 
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FREQ/FREQ? {cont) 

Examples 
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Example: Selling the Output Frequency 

The following program outputs a 5 Vp-p, 10kHz sine wave_ 

10 CLEAR 709 
20 OUTPUT 709; 11 RST 11 

30 OUTPUT 709;"SCRATCHI' 

40 
50 OUTPUT 709; 11 USE 0" 
60 OUTPUT 709; 11 fREQ 1 OE3 11 

70 OUTPUT 709; 11 APPLY ACV 511 

80 END 

Example: The Dual Frequency Mode 

The following program outputs a 5 Vp-p sine wave at 10 kHz or 100 kHz, 
depending on the input trigger level (TRIGIN)_ 

10 CLEAR 709 
20 OUTPUT 709; 11 RST 11 

30 OUTPUT 709; 11 SCRATCH 11 

40 
50 OUTPUT 709; 11 USE 0 11 

60 OUTPUT 709; 11 TRIGMODE DUALFR 11 

70 OUTPUT 709; 11 TRIGIN HIGH 11 

80 OUTPUT 709; 11 FREQ 10E3,100E3 1' 

90 OUTPUT 709; 11 APPLY ACV 511 

100 END 

As the program executes, the 3245A is cleared, reset, and channel A is selected as 
the USE cha•mel. TR!GMODE DUALFR (line 60) places the 3245A in the dual 
frequency mode. TRIG IN HIGH (line 70) sets the input trigger high so that when 
the signal is applied (line 90), the frequency is I 0 kHz (line 80), Executing: 

OUTPUT 709; 11 TRIGIN LOW 11 

sets the input trigger low, thus setting the output frequency to I 00 kHz_ Setting 
the input trigger high again would change the frequency to I 0 kHz. 



Description 

Syntax 

Parameters 

ch 

Remarks 

Example 

FTEST (FTST) 

Fixlured Sell· Test. FTEST (or FTST) performs a fixtured self-test on the 
specified USE channeL 

fTEST [ch,[ch]J 

Channel parameter, ch = 0 (channel A). =• 100 (channel B),= I (channel A rear 
panel),= 101 (channel B rear panel). If no channel is specified, channels A and B 
(front panel) are tested. Note that FTEST resets the specified channel(s). 

FTEST returns "PASS" if all tests pass or "FAlL" if one or more tests fail. Any 
failures that occur during the test are displayed on the front panel display and 
the first four errors are stored in the error register. (Use the ERR? or ERRSTR? 
command to read the error register,) Status register bit 5 (Error) is set if any 
failures occur. 

Data Destination ___ ,, ___ _ 

When FTEST is executed from the front panel, the response is displayed on the 
front panel display. When FTEST is executed from the controller, the response 
is sent to the output buffer in the default ASCII format. 

Cabling Required l9r Fixlured Test 

To perform the fixtured test, the Output port (front or rear panel) of the chan
nel being tested must be connected to the channel's Trigger (l/0) port. 

Related Commands 

DTEST 

Example: Fixlured Sell-Test on Channel A (FTEST) 

This program performs a fixtured self-test on channel A. If all tests pass, "Test. 
Passed" appears on the controller. If one or more tests fail, "Test Failed" appears 
on the controller and the first four errors are displayed. Note that the channel's 
Output port must be connected to its Trigger (!/0) port. 

10 !file FTEST 

20 
30 DIM Err$[60] 
40 OUTPUT 709; 11 USE 0 11 

50 OUTPUT 709; 11 FTEST 0'' 
60 ENTER 709;A$ 
70 IF AS= ''FAIL'' THEN 
80 PRINT ''Test Failed'' 
90 FOR I = 1 TO 4 
100 OUTPUT 709;''ERRSTR?'' 
110 ENTER 709;Err$ 

!Dimension controller array 
!Use channel A 
!Perform fixtured self-test 
!Enter result of test (pass/fail) 
!Enter loop 
!Display message if test fails 
!Error loop 

!Read error string 
!Enter string 
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FTEST (FTST) (cont) 
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120 PRINT Eri$ 

130 NEXT I 
140 ELSE 
150 PRINT 11 Test 
160 END IF 
170 END 

Passed 11 

!Print string 
!Loop until error register is empty 

!Display message if test passes 

tEnd loop 

Should the J245A fail a fixtured self test. return the instrument to the nearest 
Hewlett-Packard Sales and Service Office for repair. 



Description 

Syntax 

Parameters 

topic 

Remarks 

Examples 

HELP 

Help Function. Provides syntax statements and brief descriptions of selected HP 
3245A commands and parameters. 

HElP [topic] 

Type HELP ropic for help on a specific command. For example, HELP RESET 
displays the command syntax and a hrief description of the RESET command. 

l)sing fiE!,P1JVi!h "Two-Word" Comma11g~ 

For help with commands such as APPLY DCV. APPLY ACV. etc., simply specify 
HELP APPLY. For help with the SET TIME command, specify HELP 
SET TIME 

Example: Using HELP with SET TIME 

This program uses the HELP function for the SET TIME command. 

10 DIM A$[2551 

20 OUTPUT 709;''HELP 
30 ENTER 709;A$ 

40 PRINT A$ 

50 END 

A typical return is: 

SET TIME 11 

!Dimensfon controller array 
!Ask for help with SET TIME 
!Enter information on SET TIME 
!Print information on SET TIME 

SET TIME: SET TIME <seconds> Sets the time of day ctock to the specified 
time. 

Example: Using HELP with CALL 

This program uses the HELP function for the CALL command. 

10 DIM A$[255] 

20 OUTPUT 709;''HELP 
30 ENTER 709;A$ 

40 PRINT A$ 

50 END 

A typical return is: 

CAll 11 

!Dimension controller array 
!Help function for CALL command 
!Enter string 
!Display string 

CALL: CALL <sub name> ; Executes the named sub and waits for it 
to complete before executing any more commands. EX: CALL Setup1; 
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ID? 

Description Model Number Query. Returns the model number of the HP 3245A. 

Syntax ID? 

Parameters None. 

Remarks Qat<!_ Re!umee! 

Example 

Commands 
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The lD'' command rtcturns "HP3245". 

Related Commands 

!DN?, REV?, SER? 

Example: Reading HP 3245A Model Number 

This program uses ID? to read the model number of the HP 3245A. 

10 OUTPUT 709;''10?'' 
20 ENTER 709;A$ 
30 PRINT A$ 
40 END 

A typical return is: 

HP3245 

!Query HP 3245A model number 
!Return HP 3245A model number 
!Display model number 



Description 

Syntax 

Parameters 

Remarks 

Example 

ION? 

idenli!y Query. Returns the manufacturer's uame. the model number. the serial 
number. and the firmware revision number for an HP 3245. 

ION? 

Data Returned 
-------~---

The ION? command returns four lines of information. Line I is the manufac
turer's name (HEWLETT PACKARD), line 2 is the instrument model number 
(3245), line 3 is the instrument serial number (always 0), and line 4 is the 
firmware revision number. 

The firmware revision number is a four-digit year and date code. The code has 
the form "yyww 11

, where "yyn is the year minus 1960, and 11
WW

11 is the week num
ber of that year. For example, 2830 means that the latest firmware revision was 
the thirtieth week of 1988 (1988 - 1960 = 26). 

Daia Destination 
------------

When ION? is executed from the front panel, the response is displayed on the 
front panel display. When IDN? is executed from the controller, the response is 
sent to the output buffer in the default ASC!l format. 

Related Commands 

ID?. REV?, SER? 

Example: Using lhe IDN? Command 

This program demonstrates the use of the ION? command. 

10 OUTPUT 709;'1 IDN? 11 

20 FOR I = 1 TO 4 
30 ENTER 709; A$ 
40 PRINT A$ 
so NEXT I 
60 END 

A typical return is: 

HEWLETT PACKARD 
3245 
0 

2833 

!Read HP 3245A identity 
!Set loop counter 
!Enter one string at a time 
!Print one string 
! Increment counter 
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IF ... END IF 

Description 

Syntax 

Parameters 

expression 

Remarks 

Commands 
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If-End If Branching. Provides conditional branching within a subroutine. 

IF expression THEN 

progrnm segment 

[ELSE! 

[program segment] 

END IF 

A Boolean or numeric expression that is evaluated as TRUE if non-zero, or 
FALSE if evaluated as zero. 

lf,,EN[)Jf_ is Valid Only in Subroutines 

The IF ••• END IF construct may be used only within subroutines and the sub
routine must be called (with the CALL command) or run (with the RUN com
mand) to execute the commands. 

The ELSE statement is optional but, if used, must appear before the END IF 
statement. If expression is TRUE, execution continues with the program segment 
between IF ••• THEN and ELSE. 

If exprnsion is FALSE, execution continues with the segment after ELSE. In 
either case, when the program segment is completed. assuming there are no other 
loops or conditional branches, program execution continues with the first state
ment after the END IF statement. 

Related Commands 

FOR. .. NEXT, SUB, SUBEND, WHILE ... END WHILE 



Example 

IF ... END IF (cont) 

Example: Using !he IF ••• END IF Function (IFENDIF) 

This program uses IF ••• END IF within subroutine I FSQR to display the square 
root of a number or to indicate if the number is less than 0. The first time the 
subroutine is called. the value 2.0000000E+00 appears on the front panel display. 
The second time the subroutine is called, the number is less than 0. so the HP 
3245A beeps once and "Number <0" appears on the front panel display. 

10 ! file !FEND IF 
20 
30 CLEAR 709 
40 OUTPUT 709; ~'RSP' 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT ?09;uREAL R" 
80 OUTPUT 709; 11 SUB I FSQR r• 

90 OUTPUT 709; 11 IF R<O THEN 11 

100 OUTPUT 709; II BEEP 11 

110 OUTPUT 709; 11 0 I SP 'Number <Q I II 

120 OUTPUT 7Q9;H ELSE 11 

130 OUTPUT 709; 11 OI SP SQR(R) 11 

140 OUTPUT 709; 11 END 1F 11 

150 OUTPUT 709; 11 SUBEt-ID 11 

160 OUTPUT 709; 11 R:o4 11 

170 OUTPUT 709; 11 CALL lfSQR 11 

180 OUTPUT 709; 11 WAI T 2" 
190 OUTPUT 709; 11 R=·1 11 

200 OUTPUT 709;"CALL IFSQR 11 

210 END 

!Clear 3245A 
!Reset 3245A 
!Clear 3245A memory 

!Define REAL variable 
!Define subroutine IFSQR 
!Start IF .•. END I F loop 

!BEEP once 

!Display ''Number <0" if 

!Do 70-90 only if R>=O 
!Display square root of 

! End If ..• THEN toop 
!End subroutine 
!Set R ~ 4 
!Execute subroutine 
!Wait 2 seconds 
!Set R = . 1 

!Execute subroutine 

R<O 

R 
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IMP/IMP? 

Description 

Syntax 

Paramete!'s 

mode 

Remarks 
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Sei/Read Oulpul Impedance. IMP selects On or 50o output impedance mode for 
DC and AC voltage outputs. IMP? returns the impedance setting on the USE 
channel. 

IMP mode 

IMP? 

Output impedance mode. IMP () selects the Oo mode, while IMP 50 selects the 
500 mode. Power-on/reset mode ~ 0. 

ln the power-on mode (IMP 0). the voltage output from the USE channel equals 
the programmed output voltage with or without load termination. For example, 
if you program channel A to output 2 VDC in the Oo mode, the actual output 
voltage will be 2 VDC with or without load termination. 

However, in the 500 mode (IMP 50), the actual output voltage equals the 
programmed output voltage ONLY when the channel is terminated with a 500 
load. For example. if you program channel A to output 2 VDC in the 500 mode, 
the actual output voltage will be 2 VDC only when channel A is terminated with 
a SOn load. If the load is removed and replaced with an open circuit, the actual 
output voltage will double to 4 VDC. 

Changing Output Impedance Automatically Enables Autorange 

When the output impedance is changed from Oo to 50o or vice versa, the auto
range mode is automatically enabled. Refer to the ARANGE command for 
details on autoranging. 

OUT OF RANGE Error _________ , ________ _ 

If the present DC or AC output voltage in the Oo mode is greater than the max
imum output allowed in the 50o mode. selecting IMP 50 will generate an 
"OUT OF RANGE" error. For example, if you set channel A to output 8 VDC in the 
Oo mode, selecting IMP 50 will generate the error "OUT OF RANGE 
---8.000000E+O". Note that the error value refers to the amplitude rather than to 
the impedance. 

Similarly, if the present AC output voltage in the 500 mode is less than 0.03125 V 
ac PP (the smallest peak-to-peak voltage which can be generated in the Oo mode), 
selecting IMP 0 will generate an "OUT or RANGE" error. 



Example 

IMP/IMP? (cont) 

Sine, ramp, square, and arbitrary waveforms output in the On (IMP 0) mode may 
not drive 50o cables properly at frequencies greater than 100kHz. Therefore, the 
500 (!MP 50) mode should be selected when using 50o cables al those frequencies. 
Generating high frequency waveforms with amplitudes greater than 10 V ac PP 
in the Oo mode may also cG.use the 324SA's current limited output to generate 
unpredictable waveforms. 

Query Command (IMP?) 

The IMP? command returns the impedance setting (Oo or 500) on the USE 
channel. 

Related Commands ---·------.. --·-~--'" 

APPL Ys, ARANGE, USE 

Example: Selling Output Impedance Mode (IMP) 

The following program outputs a 200 kHz, I V ac PP square wave. Since the 50o 
mode is selected, the amplitude will be 1 V ac PP if a 50n load is at the output. If 
the load is not at the output, the amplitude will be 2 V ac PP. 

10 ! file IMP 
20 
30 CLEAR 709 
40 OUTPUT 709;"RST 11 

50 OUTPUT 709; 11 SCRATCHu 
60 
70 OUTPUT 709;"USE 0" 
80 OUTPUT 709;" FREQ 200E3 11 

90 OUTPUT 709; II IMP 50" 

100 OUTPUT 709; 11 APPLY SQV 1" 
11 0 END 

!Clear 3245A 
!Reset 3245A 
!Clear 3245A memory 

!Use channel A 
! Set frequency to 200 kHz 

!Set impedance to 50 ohms 

!Output a 1 V ac PP square wave 
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INBUF 

Description 

Syntax 

Parameters 

mode 

Remarks 
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Enable/Disable Input Buller, Enables or disables the HP 1245A input buffer 
When enabled, the input buffer temporarily stores commands as it receives them 
over the !IP-IB, This releases the bus immedintelv after each command is 
received, allowing the controller to perform other tasks while the HP 3245A is 
executing commnnds. 

INBUF mode 

The mode parameters follow, Power,onjreset mode OFF. 

mode Definition 

OFF Disables input buffer command::; are accepted 

only when HP 32!~5A is not busy. 

ON Enables input buffer commands are stored, 
thus releasing the bus immediately. 

If input buffering is OFF and the HP 3245A is addressed to listen (i,e .. accept 
commands from the controller). the HP 3245A accepts commands from the 
HP-IB one command at a time. as it is ready for them. While the instrument is 
processing the command, it holds the HP-IB. 

After processing the command, tht' bus is released and the next command is ac
cepted. Thus. the controller and the HP J245A work in synchronintion. HP-!B 
interface commands, such as Device Clear, LocnL and Group Execute Trigger, 
act in sequence with other incoming commands. 

If input buffering is ON and the HP 3245A is addressed to listen (i.e., accept 
commands from the controller), the HP 3245A stores incoming commands in a 
128-character input (circular) buffer. Commands are stored as fast as they are 
sent. This frees the controller for other activities while the HP 3245A processes 
the command string. lf the input buffer fills, no more commands are accepted 
until space becomes available in the buffer. 

When the input buffer is ON. synchronization is lost with the controller. 
However, you can monitor the ready bit in the HP 3245A Status Register (see the 
READY? command) to determine when the contents of the input buffer have 
been executed. 

Related Commands 

OUTBUF 



Example 

INBUF (cont) 

Example: Enabling !he Input Buller (INBUF) 

The following example demonstrates how the 3245A's input buffer affects 
HP-IB programming. 

As the program executes. the 3245A (and its memory) are cleared and reset. In 
line 70, the input buffer is enabled. In line 80, a sequence of commands is sent to 
the 3245A. Because the buffer is enabled. each of the commands sent are stored, 
thus releasing the bus and allowing the controller to display "Buffer commands 

Executing". Once all commands in the buffer have executed, 0Buffer Commands 

Compteten is displayed. 

If the input buffer is disabled when the program executes. the 3245A holds the 
bus until each command in line 80 executes. Therefore, "Buffer commands 

Executing11 immediately followed by '1Buffer Commands complete" are not displayed 
until af ter the commands in line 80 have finished. 

10 
20 
30 
40 

50 

60 

! file 

CLEAR 
OUTPUT 
OUTPUT 

INBUF 

709 
709; 11 RST 11 

709; 11 SCRATCH 11 

!Clear 3245A 
I Reset 3245A 
!Clear 3245A memory 

70 OUTPUT 709; 11 INBUF ON 11 !Enable input buffer 

80 OUTPUT 709; 11 USE O;DELAY 1.5;APPLY DCV 1.0;APPLY DCV 2.0;READY? 11 

90 0 I SP 11 Buffer Commands Execut i ng 11 

100 ENTER 709;A 
110 If A=1 THEN 
120 DISP ••suffer Commands Complete•• 
130 END If 
140 END 
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INTEGER 

Description 

Syntax 

Parameters 

name 

max index 

Remarks 

Commands 
2·124 

Dimension INTEGER Array or Variable. Reserves memory space in the HP 
3245A to store integer variables or arroys. 

INTEGER name [(max_index)] [,name [(max_index)], ••• l 

Variable or array name. Variable or array names may contain up to 10 charac
ters. The first character must be a letter (A-Z) but the remaining nine characters 
can be letters. numbers (0-9), the underscore character (" "), or the question mark 
("?"). Variable or array names must not lle the same as HP 324SA commands or 
parameters, or stored state names. 

The name parameter specifies the name of an INTEGER array or variable. Use 
name (max_index) to dimension an INTEGER array (e.g., INTEGER TEST! (49) ). 

To dimension an INTEGER variable, omit the max_index parameter (e.g., 
INTEGER VAR1). 

The max __ index parameter specifies the number of elements in the array. The 
valid range is 0 to 32767. Since the lower bound (option base) for all arrays is 
zero, the number of elements in the array is one more than max_;ndex. For ex
ample, "INTEGER A(5)" reserves memory space for array A with six elements (0 
through 5). 

Executing the INTEGER command defines an INTEGER array and fills all ele
ments with zeroes. The redimensioned array is initialized to zeroes in all elements 
(if the array is redimensioned to the same size, it is cleared and all previous data 
is lost). 

All INTEGER arrays and variables are global among all front panel, HP-!B, and 
subroutine operations. A user-defined array or variable may be used in any HP 
3245A command where a numeric parameter is required. 

If an INTEGER command is stored in a subroutine, the array name is defined 
immediately, but data storage for the array is not allocated until the subroutine is 
run. (The name cannot be used for a subroutine name, another array name, or a 
variable name.) 

Mainframe Memory limitations 

Any number of arrays may be dimensioned up to the limit of available memory. 
Since all numeric arrays declared by an INTEGER command are integers, each 
element requires two bytes of memory for storage. 



Example 

INTEGER (cont) 

Use the SCRATCH command to recover memory space allocated for arrays bv 
the INTEGER command, Following SCRATCH. any array name can be used. 

Related Commands 

DIM, D!SP, FETCH, FILL, REAL SIZE?, VREAD 

Example: Dimension INTEGER Variables and Arrays 

These program line define an INTEGER array A with I 0 elements (0 through 9) 
and an INTEGER variable R 

10 OUTPUT 709;''INTEGER A(9) 11 !Define INTEGER array A with 10 elements 
20 OUTPUT 709;''INTEGER B11 !Define INTEGER variable B 

Commands 
2-125 



LET 

Description 

Syntax 

Parameters 

variable 

expression 

Remarks 

Example 
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LET Assignment Assigns values to numeric variables. The keyword LET is op
tional. 

[lET] variable = expression 

The variahle parameter may be a numeric variable or an array name with a 
numeric expression index such as A(4) or A(l+4). All arrays must be dimensioned 
before use. 

/\ny valid number or numeric expression (enclosed in parentheses). 

L.ogical expressions (e.g. B=C, B>C, B<C, B~C, B.<:_C) can be specified for the ex· 
pression parameter. For example: 

20 OUTPUT 709; 11 A=(B>C) 11 

will set A = I if B>C, or to 0 if B<C. 

l'!eading Assigned Values 

The values assigned to variables and expressions can be read using the DISP, 
FETCH, or VREAO commands. 

DIM, DlSP, FETCH, INTEGER. REAL, VREAD 

Example: Variable Declarations 

This program evaluates the sine of 0.223 radians and displays the result on the 
controller CRT. Note that since the LET keyword is optional, line 10 can be 
replaced with 10 OUTPUT 709;"A = SIN( .223)". 

10 OUTPUT 709; 11 LET A 

20 OUTPUT 709; 11 VREAD 
30 ENTER 709; Reslt 
40 PRINT Reslt 
50 END 

A typical return is: 

.22115633 

= SIN(.223) 11 

A" 

!Place sine of 0.223 into A 
!Read value of A into output buffer 
!Enter result 
!Display result 



Description 

Syntax 

Parameters 

argument 

Remarks 

Example 

LGT 

Logarithm. Returns the logarithm (base 10) of the argument. 

LGT (argument) 

'Ihe argument parameter must be a number or numeric expression (enclosed in 
parentheses) greater than zero. 

Related Commands 
------·~--·"-

EXP. LOG 

Example: Compute Logarithm, Base 1 0 

This program computes the logarithm (base 10) of 15 and displays the result on 
the controller CRT. 

10 OUTPUT 709; 11 VREAD LGT(15) 11 

20 ENTER 709;A 
30 PRINT ''Logarithm = '';A 
40 END 

A typical return is: 

Logarithm= 1.1760913 

!Compute and read log (base 10) of 15 
!Enter result 
!Print result 
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LIST 

Description 

Syntax 

Parameters 

sub name 

Remarks 
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list Subroutine. Lists the specified subroutine to the controller CRT or to the 
front panel display. 

LIST sub name 

Name of the subroutine to be listed. 

Data Returned ------------------···-·-

The LIST command lists the specified subroutine one line at a time to the con
troller CRT or the front panel display. The last word returned is "SUBEND: ". 

A subroutine which has been compressed (see COMPRESS command) cannot be 
listed using the LIST command. 

Listing Subroutines lrom Fronl Panel 

When listing a subroutine from the front panel, scroll through the menu until the 
UST command appears in the display. Press the right arrow key to move the 
blinking cursor one position to the right. Press the up arrow or down arrow key 
until the name of the subroutine you want to list appears in the display. Press 
ENTER then the down arrow key to step through the subroutine. 

1,-is!ing Format 

Subroutines are listed one command per line, with a semicolon following each 
command. Commas that appear in a subroutine command are replaced with 
blank spaces. The last line of each listing is "SUBEND :". 

Dala Destination 

When LIST is executed from the front panel, the response is displayed on the 
front panel display. When LIST is executed from the controller. the response is 
sent to the output buffer in the default ASCII format. 

Related Commands 

COMPRESS, SUB, SUBEND 



Example 

LIST (cont) 

Example: Creating and Listing a Subroutine (LIST) 

This program creates subroutine TEST I and lists the subroutine on the controller 
CRT 

10 ! file liST 

20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCHn 
60 
70 OUTPUT 709;"SUB TEST1 11 

80 OUTPUT 709; 11 USE 0" 
90 OUTPUT 709; 11 DELAY 1.5;APPLY 
100 OUTPUT 709; 11 APPLY DCV 0.2 11 

110 OUTPUT 709; 11 SUBEND 11 

120 
130 OUTPUT 709 i 11 LI ST TEST1 11 

140 REPEAT 
150 ENTER 709;A$ 
160 PRINT A$ 

170 UNTIL A$= 11 SUBEND ... 
• 

180 END 

A typical return is: 

SUB TEST1 
USE 0 
DELAY 1. 5 
APPLY DCV 0.1 
APPLY DCV 0.2 
SUBEND ; 

!Clear 3245A 
!Reset 3245A 
!Clear 3245A memory 

!Download subroutine 

DCV 0.1u 

! List subroutine 

Commands 
2-129 



LOCAL (LCL) 

Description 

Syntax 

Parameters 

Remarks 

Example 

Commands 
2·130 

Go to Local. LOCAL (or LCL) returns the HP 3245A to the local mode. 

lOCAl 

None. 

The lOCAL command like the LOCAL key. returns the HP 3245A to the local 
(front panel) mode. Note. however, if the keyboard is locked (LOCK ON com
mand). executing the LOCAL command will return the 3245A to the local mode. 
but the front panel will remain disabled. The LOCK OFF command (from the 
controller) is required to restore keyboard control. 

Related Commands 

LOCK 

Example: Enabling Local Mode 

This program line enables the local (front panel) mode. 

70 OUTPUT 709;"LOCAL 11 !Enable local (front panel) mode. 



Description 

Syntax 

Parameters 

Remarks 

Examples 

LOCAL (GTL) 

Returns the liP J245A to the local mock 

lOCAl 7 
LOCAL 709 

None. 

Executing LOCAL 709 returns the 3245A (or the instrument at address 9) to the 
local (front panel) mode, When a command is sent over the HP-IR the instru
ment returns to the remote mode. Executing LOCAL 7 returns all devices at 
select code 7 to their local modes. When commands are received over HP-IB, 
they execute, however; the instruments return to the local mode. To ensure that 
the instrument(s) remains in the remote mode when a command is received over 
HP-IB (because of LOCAL 7), execute the HP-IB command REMOTE 7 before 
you resume programming. 

lOCAl 7 

lOCAl 709 

!Sets HP·IB REN Line FALSE (all devices go to local). 
!Must execute REMOTE 7 to return to remote mode. 

! Issues HP·IB GTL to device at address 09. Then, 
!executing any HP 3245A command over HP-IB or sending 
!REMOTE 709 returns the HP 3245A to remote mode. 
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LOCAL LOCKOUT (LLO) 

Description 

Syntax 

Remarks 

Example 
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Disables the HP 3245A LOC'AL key from restoring front panel controL LOCAL 
LOCKOUT performs the same function as th<e HP 3245A RMT command. 

lOCAl LOCKOUT 7 

l)sjn_gl,OCAL LOCKOUT 

• If the 3245A is in the local mode when LOCAL LOCKOUT 7 is sent, it remains 
in local mode until placed in remote by a command sent over HP-!B, or by 
REMOTE 709, Once in remote, the LOCAL key is disabled and there is no access 
to the 3245A functions from the front paneL 

e Once the 3245A LOCAL key has been disabled by LOCAL LOCKOUT 7, ex
ecuting LOCAL 709 will return the instrument to local until a subsequent com
mand sent over HP-IB (or REMOTE 709) retums the instrument to the remote 
mode. The LOCAL key remains disabled. LOCAL 7 followed by REMOTE 7 
returns the 3245A to the local mode and enables the LOCAL key to restore front 
panel control from the remote mode. 

Using LOCAL LOCKOUT 7 

The following program shows how LOCAL LOCKOUT 7 is used to disable the 
3245A LOCAL key, and how LOCAL 709 and LOCAL 7 interact with a local 
lockout. 

10 LOCAL LOCKOUT 
20 
30 REMOTE 709 
40 LOCAL 709 
50 
60 REMOTE 709 
70 LOCAL 7 
80 REMOTE 7 
90 
100 REMOTE 709 
110 
120 
130 END 

7 !Sends local lockout to 3245A. The instrument 
!is still in Local. 

!3245A is placed in remote 
!Returns 3245A to local. LOCAL key is still 
!disabled. 
!3245A is returned to remote. 
!3245A returns to local. LOCAL LOCKOUT 7 cancelled. 
!3245A will return and remain in remote when 
!command over HP-IB (or REMOTE 709) is received. 
!3245A is again placed in remote. 
!The LOCAL key can now restore front panel 
!control. 



Description 

Syntax 

Parameters 

mode 

Remarks 

Example 

lOCK 

lock Front Panel Keyboard. Enables or disables the liP 3245A front panel 
keyboard. 

LOCK mode 

The mode parameters follow. Power-on/reset mode = OFF. 

mode Description 

OFF Enables the front panel keyboard. 

ON Front panel is totally disabled. Commands cannot 
be entered from the front panel regardless of the 
state (local/remote) of the HP 3245A. 

Fie-enabling Local Control 

Once locked, the 3245A keyboard is re-enabled by sending: 

OUTPUT 709; 1'LOCK OFF'' 

Sending "oUTPUT 709;"LOCAL" restores access to all 3245A functions from the 
front panel. 

Related Commands 

LOCAL 

Example: Disable Front Panel 

This program line disables the front panel keyboard. In this mode, no commands 
can be entered from the front panel. Issue LOCK OFF followed by LOCAL to re
enable front panel operation. 

10 OUTPUT 709; 11 LOCK ON 11 !Disables front panel keyboard 
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LOG 

Description 

Syntax 

Parameters 

argument 

Remarks 

Example 
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Natural Logarithm. Returns the nuturnl logarithm (base e) of the specified argu· 
ment 

lOG (argument) 

The argurncnt parameter must. be a number or numeric expression (enclosed in 
parentheses) greater than zero. 

Related Commands 

EXP, LGT 

Example: Compute Logarithm, Base e 

This program computes the natural logarithm (base e) of 2.345 and displays the 
result (.8522854) on the controller CRT. 

10 OUTPUT 709;HVREAD LOG(2.345) 11 !Compute natural log of 2.345 

20 ENTER 709;A !Enter result 

30 PRINT 11 Natural Log= 11 ;A !Display result 

40 END 

A typical return is: 

Natural Log = .8522854 



Description 

Syntax 

Parameters 

OFF 

variable 

array_name 

start index 

Remarks 

MEM 

Memory Mode. Specifies a variable or array to store data from commands 
which return numeric results. The MEM command cannot store ASCII (string) 
results. 

OFF 
MEM variable 

array _name [(start_imlex)] 

The OFF parameter returns the memory output mode back to normal operation 
(results are not stored in memory). When a command is executed from the front 
panel, the response is displayed on the front panel display. When MEM is ex
ecuted from the controller, the response is sent to the output buffer in the 
default ASCII format. 

If the variahle parameter is specified. the next numeric command result is stored 
in the specified variable. The memory mode is then turned off (MEM OFF). 
Variable names may contain up to 10 characters. The first character must be a 
letter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the 
underscore character("_"), or the question mark ("?"). Variable names must not 
be the same as HP 3245A commands or parameters, or stored state names. 

If the array _name parameter is specified, all subsequent numeric data is stored 
in the specified REAL or INTEGER array. Array names may contain up to 10 
characters. The first character must be a letter (A-Z) but the remaining nine 
characters can be letters, numbers (0-9), the underscore character("_"). or the 
question mark("?"). Array names must not be the same as HP 3245A commands 
or parameters, or stored state names. 

The ~tart rndex parameter is used \\ ith the array name parameter to specify a 
starting location of the array (i.e., store numeric results at a specific array ele
ment). The range is any integer from 0 to 32767. Default start_indcx = 0 (begin 
storing data at the first (Oth) element of the array). 

Power-On Memory Mode 

At power-on. the memory mode is disabled (MEM OFF). The memorv mode is 
also disabled by the CLR command, the Clear key, or an HP-!B Device Clear 
message. 

Memory Mode OFF 

Wben the memory storage mode is OFF, numeric output data is placed into the 
output buffer where it can be sent to the controller. If the output buffer is dis
abled (OUTBUF OFF), any data in the output buffer is replaced by new data. If 
the output buffer is enabled (OUTBUF ON), subsequent data is appended to 
previous data in the buffer and is available for later retrieval. 
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MEM (cont) 

Examples 

Commands 
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When the memory storage mode is ON, numeric output data is sent once to the 
specified variable or continuously to the specified array. If data is to be stored 
in an array, the array must be dimensioned using DIM or REAL for REAL arrays 
or INTEGER for INTEGER arrays. 

The VF!EAD command sends the variable or array value(s) to the output buffer. 
Always disable the memory mode (MEM OFF) before executing the VREAD 
command. Otherwise, \/READ attempts to write into memory and an error 
occurs. 

Related Commands 

CLR, DIM, INTEGER, OUTBUF, REAL, VREAD 

Example: Storing Results in a Variable (MEM) 

This program first creates a two-element array STATE! and sets channel A to 
output 2.25 V AC with 50 o output impedance and the 2.5 V range. Then, MEM 
STATE1 sets the HP 3245A such that all subsequent query commands return the 
data to array STATE!. Thus, IMP? returns the output impedance value (50) to 
element 0 in STATE! and FlANGE? returns the channel range (2.5) to element I 
in STATE!. Since an array is used, note that memory mode MUST be turned 
OFF (line 170) prior to executing the VFIEAD command. 

10 !file MEM 

20 
30 REAL A(0:1) 
40 CLEAR 709 
50 OUTPUT 709; 11 RSTU 
60 OUTPUT 709;"SCRATCH 11 

70 OUTPUT 709;''REAL STATE1(1) 11 

80 
90 OUTPUT 709;"USE 0 11 

100 OUTPUT 709; 11 APPLY ACV 2.25 11 

110 OUTPUT 709; 11 IMP 50 11 

120 OUTPUT 709; 11 RANGE 2.5 11 

130 
140 OUTPUT 709; 11 MEM STATE1 11 

150 OUTPUT 709; 11 IMP?*' 

160 OUTPUT 709; 11 RANGE?" 
170 OUTPUT 709;"MEM OFF" 
180 OUTPUT 709; 11 VREAD STATE1" 
190 ENTER 709;A(*) 
zoo PRINT A(*) 

210 END 

A typical return is: 

50 2. 5 

!Define controller array 
!Clear HP 3245A 

!Reset HP 3245A 
!Clear HP 3245A memory 
!Define REAL array 

!Use channel A 
!Output 2.25 Vac PP 
!Set 50 ohm output impedance 
!Set 2.5 V range 

!Set memory mode ON. 
!Impedance result to STATE1(0) 
!Range result to STATE1(1) 
!Turn memory mode OFF 
!Trans values in STATE1 to outbuf 

!Enter values 
!Display values 



Description 

Syntax 

Parameters 

Remarks 

Example 

MEMAVAil? 

Memory Available Query. Returns the size (in bytes) of the largest volatile 
memory block available in HP 3245A memory. 

MEMAVAIL? 

Data Flelumecl ---------------

MEMAVAIL? returns two numbers: the first number is the largest block (number 
of bytes) of volatile memory available, and the second number is always 0. 

Using HP 3245A Memory 

HP 3245A volatile memory may be allocated for variable, array, and subroutine 
storage. As volatile memory blocks are created and purged, memory becomes 
fragmented into blocks. MEMAVAIL? returns the size of the largest block of 
volatile memory available. Use SCRATCH to restore all volatile memory. 

Dala Destination 

If the MEM command is used, the values returned by the MEMAVAIL? command 
are stored in the specified variable or array. When MEMAVAIL '?is executed 
from the front panel, the response is displayed on the front panel display. When 
MEMAVAIL '? is executed from the controller, the response is sent to the output 
buffer in the default ASCII format. 

HP-IB Data Formal ----------

The HP 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASC!l format, MEMAVAIL? returns real 
results in 8-digit scientific notation. In the binary format, the MEMAIIAIL? 
command returns real results in IEEE-754 64-bit notation. 

Related Commands 

CAT, SCRATCH 

Example: Determining Available Memory 

This program returns the number of bytes of the largest block of volatile 
memory available in HP 3245A memory. 

10 DIM A$[60] 
20 OUTPUT 709;"MEMAVAIL?" 
30 ENTER 709;A$ 
40 PRINT A$ 
50 END 

!Dimension controller array 
!Read volatile memory size 
!Enter volatile memory size 
!Display size (volatile, 0) 

If all memory is available, a typical return is: 

8.0248000E+04, 0. 
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MOD 

Description 

Syntax 

Parameters 

numerator 

denominator 

Remarks 

Example 
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Modulo. Returns the remainder portion of a division (contrast with DIV), 

numerator MOD denominator 

/\ number, numeric variable, math function, array e-lement, or numeric expression 
(enclosed in parentheses). 

Must be a value NOT equal to zero. May be a number. numeric variable, math 
function, array element, or numeric expression (enclosed in parentheses). 

Related Commands 

DIY, !NT 

Example: Using the MOD function 

This program divides 7 by 3 and displays the remainder portion of the division 
(l) on the controller CRT. 

10 OUTPUT 709; 11 VREAD 7 MOD 3 11 !Compute and read MOD value 

20 ENTER 709; A ! Enter result 

30 PRINT 11 MOD = 11 ;A !Display result 

40 END 

A typical return is: 

MOD = 1 



Description 

Syntax 

Parameters 

MON 

Monitor Conditions. Displays (on the front panel display) command keywords 
entered over the HP~IB or the state of channel A or channel B. 

HPIB 
MON STATE cit 

NONE 
OFF 

HPIB Displays command keywords (with parameters), as the HP 3245A receives and 
executes commands from the controller. 

STATE ch Displays the state of the specified channel (channel A or channel B). The ch 
parameters are 0, CHANA, HlO, and CHANE!) 

NONE/OFF The NONE or OFF parameter disables the monitoring mode. With NONE or 
OFF set, commands entered are displayed, but the display will not scroll. 

Remarks MON cancels Previous MON Commands 

A MON command cancels any monitoring processes from previous MON com~ 
mands (only one monitor mode is in effect at a time). For example, MON HPIB; 
MON STATE 0 cancels monitoring of the HP-IB inputs. 

Monitoring Channel Stale 

MON STATE 0 or MON CHANA monitors channel A, while MON STATE 100 or 
MON CHANB monitors channel B. To disable the monitor mode, execute MON 
OFF or MON NONE. 

Entering Monitor Display Into the Controller 

The MON command normally displays its results on the front panel. You can, 
however, use the DISP? command to enter the monitor display into the controll
er. See DISP? for details and examples. 

Power-On Display 

The power-on/reset/clear state is MON STATE CHANA. At power-on/reset, the 
front panel display is as shown. The table following the display describes the 
elements. 

Power-On/Reset State p_~~,~ 

Arrow to channel A, O.OOOOOOE+ODCV, FREQ 1000.000 1000.000, 
DCOFF O.OOOOOOE+O, DUTY 50.0, PANG 0.000, RANGE 1.0, ARANGE 
ON, TERM FRONT, IMP 0, DCRES HIGH, TRIGMODE OFF, TRIGIN HIGH, 
TRIGOUT OFF, SYNCOUT OFF, REFIN !NT, REFOUT EXT, DELAY 0.04. 
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MON (cont) 

Examples 
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Information 

Arrow to channel A 

O.OOOOOOE+ODCV 

Description 

Channel A is USE chan 
and is MON STATE chan 

0 V OCV output 

FREQ 1000.000 1000.000 
OCOFF O.OOOOOOE+O 

Output freq in Hz* 
DC offset in Volts 
Duty cycle percentage DUTY 50.0 

PANG 0.000 
RANGE 1.0 
ARANGE ON 
TERM FRONT 
IMP 0 

OCRES HIGH 
TRIGMODE OFF 
TRIGIN HIGH 
TRIGOUT OFF 

SYNCOUT OFF 
REFIN !NT 
RE FOUT EXT 
DELAY 0.04 

Phase angle** 
Voltage/current range 
Autorange setting 
Output terminal 
Output impedance 

DC resolution mode 
Triggering mode 
Trigger input source 
Output trigger mode 

SYNC destination 
Ref freq input source 
Ref freq output dest 
Output delay in sec 

* 
** 

=second value applies to dual·freq mode only. 
applies to synchronized mode only. 

Related Commands 

DISP?, MEAS, VERIFY 

Example: Monitor HP-IEI Commands 

This program demonstrates the use of MON HPIEI to display the HP 3245A 
commands sent over HP-IB from the controller. 

10 OUTPUT 709;''MON HPIB'' 
20 OUTPUT 709;''USE 011 

30 OUTPUT 709; 11 APPLY DCV .1 11 

40 END 

!Monitor HP·IB commands 
!Use channel A 
!Output 0.1 ocv 

A typical display on the front panel display follows. Note that 
the rest of the message "V .1 ; " can be read by scrolling 
the display. 

HP· IB: APPLY DC' 



MON (cant) 

Example: Monitor Channel Stale 

This program monitors the state of channel A (slot 0). 

10 OUTPUT 709;HRSTU !Reset HP 3245A 

20 OUTPUT 709;"USE 0" !Use channet A 

30 OUTPUT 709; 11 APPLY DCV • 1 II ! output o. 1 DCV 
40 OUTPUT 709; 11 MON STATE 0" ! Monitor channeL A 

50 END 

A typical display on the front panel display follows. Note that the remainder of 
the message can be read by scrolling the display. 

1. OOOOOOE -1 DCV 
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NOT 

Description 

Syntax 

Parameters 

argument 

Remarks 

Example 
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Inclusive-NOT, Returns a "0" or "I" based upon the logical complement of the 
specified argument 

NOT argument 

A number, numeric variable, math function, array element1 or numeric expression 
(enclosed in parentheses), 

The NOT command returns "0" or "I" as shown in the following truth table. Any 
non-zero value (positive or negative) is treated as a logic "0". Only zero is treated 
as a logic ulu. 

A NOT A 

0 

1 0 

Related Commands 

AND, BINCMP 

Example: Using !he NOT Function (NOT) 

This program shows the data returned by the NOT function. When the sub
routine is called, A is assigned the value of I and B is assigned the value of 0. 
With these values, A EXOR B returns a I. Since this argument of the NOT func
tion is not zero, the NOT function itself evaluates to zero and THE COMPLEMENT oF 
1 IS o is displayed on the display. 

10 ! f ite NOT 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709;11RSTU !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 
60 OUTPUT 709; 11 A=1 11 !A = 
70 OUTPUT 709j 11 B=0 11 ! B = 0 

80 
90 OUTPUT 709; 11 SUB COMP 11 !Define sub 

100 OUTPUT 709; 11 IF NOT (A EXOR B) THEN 11 !NOT (A EXOR 8)=0 
110 OUTPUT 709; 11 DlSP'THE COMPLEMENT OF 0 IS 1' u 

120 OUTPUT 709; 11 ELSE 11 

130 OUTPUT 709; 11 DISP'THE COMPLEMENT OF Is Qlll !Disp msg 
140 OUTPUT 709; 11 END IF 11 

150 OUTPUT ?09; 11 SUBENDu ! End sub 

160 
170 OUTPUT 709; 11 CALL COMP 11 ! Call sub 

180 ENO 



Description 

Syntax 

Parameters 

format 

Remarks 

Example 

OFORMAT 

Output Format Selects the output format (ASCII or binary) for HP 3245A 
commands which return data. 

OFORMAT format 

The lonna! parameter specifies ASCJ! or binary output format. The lormat 
parameters follow. Power-on format= ASCII. 

format 

ASCII 

BINARY 

ASCII Mode ----·----

Definition 

6-digit signed notation (integer results). 
8·digit scientific notation (real results). 

16-bft, 2 1 s complement notation (integer results). 
IEEE·754 64-bit notation (real results). 

In ASCII mode, multiple results from one command are separated by commas. A 
carriage return and line feed are sent after the final result. If END is ON, an EO! 
is sent with the line feed. 

The binary mode is useful only if your controller uses 16-bit integer and 64-bit 
IEEE-754 format for its internal binary representation. The BLOCKOUT com
mand determines whether the IEEE-728 Block A header is sent before each 
output. 

Related Commands 
.. - .. --·-·-·-

BLOCKOUT, END 

Example: Using Binary Output Format (OFORMAT) 

This program shows one way to transfer a REAL and an INTEGER value to the 
controller via an 1/0 path when binary output format is set with OFORMAT 
BINARY. Note that BLOCKOUT OFF is set, so the IEEE-728 block A header is 
not sent. Also. note that OFORMAT ASCII resets the output mode to ASCII at 
the end of the program. 

10 lfile OFORMAT 
20 
30 REAL C 
40 INTEGER 0 
50 ASSIGNPath to 709;FORMAT OFF 
60 

70 CLEAR 709 

!Define C as REAL variable 
!Define D as INTEGER variable 

!Assign I/0 path · format off 

! Clear HP 3245A 
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OFORMAT (cont) 
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80 OUTPUT 709;''RST 11 

90 OUTPUT 709; 11 0UTBUF QNH 
100 OUTPUT 709; 11 0FORMAT BINARY" 
110 OUTPUT 709;''BLOCKOUT OFF 11 

120 
130 OUTPUT 709; 11 REAL A'' 
140 OUTPUT 709;'1 INTEGER 8'' 
150 OUTPUT 709; 11 A= 1.234567E+2 11 

160 OUTPUT 709; 1'B=2E+1 11 

170 
180 OUTPUT 709;"VREAD A11 

190 OUTPUT 709; 11 VREAD 811 

200 ENTERPath;C 
210 ENTERPath;D 
220 PRINT 11 A ='';C 
230 PRINT 11 8 ='';D 
240 
250 OUTPUT 709;''0FORMAT ASCII'' 
260 END 

A typical return is: 

A =·123.4567 
B = 20 

!Reset HP 3245A 
!Set output buffer on 
!Set binary output format 
!Delete !EEE"728 Block A header 

!Define A as REAL variable 
!Define Bas INTEGER variable 
!Assign value to A 
!Assign value to B 

!Read value of A 
!Read value of B 

!Enter value of A 
!Enter value of B 

!Display value of A 
!Display value of B 

!Set ASCII output format 



Description 

Syntax 

Parameters 

argument 

Remarks 

Example 

OR 

Inclusive-OR Returns a "0" or "I" based upon the logical OR of the specified ar·· 
guments, 

argument OR argument 

A number, numeric variable, math function, array element, or numeric expression 
(enclosed in parentheses). 

OR Operaliol! 

OR returns "011 or "l" as shown. Any non-zero value (positive or negative) is 
treated as a logic ulu. Only zero is treated as a logic non. 

A 

0 

0 

B 

0 

0 

A OR B 

0 

Related Commands 

AND, BINIOR 

Example: OR Statement in IF ... END IF Loop 

This program uses OR with an IF ••. END IF loop. First, "A OR B" is calculated. If 
either (or both) A are <>0, 'TRUE" is displayed. If both A and B = 0, "FALSE" is 
displayed. The first time the subroutine is called, A = 3 and B = 2 so "TRUE" is 
returned. The second time the subroutine is called, A= 0 and B = 0. so "FALSE" 
is returned. 

10 CLEAR 709 
20 OUTPUT 709; 11 RSTU 
30 OUTPUT 709; 11 SCRATCH 11 

40 OUTPUT 709; 11 SUB ORLOOP 11 

50 OUTPUT 709; II INTEGER A,B 11 

60 OUTPUT 709; II IF A OR B THEN 11 

70 OUTPUT 709; 11 DISP 1 TRUE 111 

80 OUTPUT 709; 11 ELSE" 
90 OUTPUT 709; 11 01 SP 1 FALSE 111 

100 OUTPUT 709; II ENO If11 

110 OUTPUT 709; 11 SUBEND 11 

120 OUTPUT 709; 11 A=3;B=2 11 

130 OUTPUT 709; 11 CAll ORLOOP 11 

140 WAIT 1 
150 OUTPUT 709; 11 A=O;B=Ou 
160 OUTPUT 709; 11 CALL ORLOOP 11 

170 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 
!Start subroutine 
!Define A and B as INTEGERS 
! Start loop 
!Display 11 TRUE 11 ; f A OR B = 

!Display 11 FALSE 11 if A OR B = 0 
! End loop 
!End subroutine 
!Define A and B 
!Call subroutine 
!Wait 1 second 
!Redefine A and B 
! Call subroutine again 
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OUTBUF 

Description 

Syntax 

Parameters 

mode 

Remarks 
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Output Buller. Enables or disables the f!P J245A output buffer. Output buffer 
capacity is 2048 bytes. 

OUTBUF mode 

The mode parameters follow. PoweH>n/reset mode~ OFF. 

mode Description 

OFF Disables output buffer. When disabled, any new data 
output over HP·IB overwrites previous data in the buffer. 

ON Enables output buffer. When enabled, any new data 
output over HP· IB is appended to existing data in the 
buffer. When the output buffer is full (2048 bytes), 
command execution is suspended until data is read from 
the buffer by the controller. 

When the output buffer is disabled (OUTBUF OFF), any new command which 
generates data clears the buffer and writes the new data into the buffer. If the 
output buffer is disabled, the input buffer should also be disabled (INBUF OFF) 
to ensure that data corresponds to the command which generated it. 

Output E!uller S!ora_ill! Capaci_ly 

Output buffer capacity is 2048 bytes. When the output buffer is full, a sub
sequent command which generates data will not complete until there is room in 
the buffer. When the command does not complete, the HP-IB is held thus 
preventing the controiJer from entering datn. As a result, a ndeadlockn occurs be
tween the HP 324'iA and the controller. Deadlocks can be avoided by entering 
data as it becomes available. 

If the HP 3245A is addressed to talk when the output buffer is empty, all further 
HP-lB activity stops until the data becomes available. If no command or sub
routine has been executed which will eventually generate output data, the HP-!B 
remains 11 busi' until the controller times out. 

The output buffer is cleared by a CLROUT, CLR, or RST command or by an 
HP-IB Device Clear. 



Example 

OUTBUF (cont) 

HP-IB Data Format - - ------

The- flP 3145A returns numeric results in either ASCII or hinetry format (see the 
OFORMAT command). In the default ASCII format, the HP 3245A returns in
teger results in 6-digit signed notation and real results in 8-digit scientific nota
tion. In the binary format. the HP 3245;\ returns integer results in 16·hit. 2's 
complement notation and real results in IEEE- 754 64-bit notation. 

Related Commands 
- ---·--·--·- --- --·-·-·---·--- - ----.. -~ 

CLR, CLROUT. 11\fBUF, MEM 

Example: Enabling Oulpul Buller 

This program enables the output buffer. The data returned by ADOR? and 
MEMA\IAIL? are stored in the output buffer and read by the controller. 

10 DIM B$[601 
20 OUTPUT 709; 11 RST 11 

30 OUTPUT 709; 11 0UTBUF QNII 

40 OUTPUT 709; 11 ADOR?II 
50 OUTPUT 709; 11 MEMAVAIL? 11 

60 ENTER 709;A 
70 PRINT 11 Address =11 ;A 
80 ENTER 709;8$ 
90 PRINT 11 Memory Available 

100 END 

A typical return is: 

Address = 9 

:H;B$ 

!Dimension controller array 
!Reset HP 3245A 
!Enable output buffer 
!Query HP 3245A address 
!Query available memory 
!Enter address 
!Display address 
!Enter available memory 
!Display available memory 

Memory Available= 6.9768000E+04, O.OOOOOOOE+OO 
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OUTPUT? 

Description 

Syntax 

Parameters 

Remarks 

Example 
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Output Value Query. Returns the last programmed output value (voltage or cur· 
rent) from the USE channeL 

OUTPUT? 

None. 

The OUTPUT? command returns the last programmed output value (voltage or 
current) from the USE channeL OUTPUT? returns results in volts DC, amps DC, 
or AC volts peak-to·peak For the APPLY DCMEMif or APPLY DCMEMI func
tions. OUTPUT? returns the value of the array clement with the largest 
magnitude. 

Data Destination -·--·-·-··--·-------·--·---·--

When OUTPUT? is executed from the front panel, the response is displayed on 
the front panel display. When OUTPUT? is executed from the controller, the 
response is sent to the output buffer in the default ASC!I format IF MEM ON is 
set the value returned by OUTPUT? is stored in the specified variable or array. 

The HP 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASCI! format, OUTPUT? returns real 
results in 8-digit scientific notation. In binary format, the OUTPUT? command 
returns rt'al results in IEEE-754 64-bit notation. 

Related Commands 

APPLYs, USE 

Example: Reading Output Voltage Value (OUTPUTQ) 

This program returns the programmed output value from channel A C21346 V ac 
PP). 

10 ! file OUTPUTQ 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RST'1 !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 
60 
70 OUTPUT 709; 11 USE 0" !Use channel A 
80 OUTPUT 709;"APPLY RPV . . 21346 11 !Output ramp waveform 
90 OUTPUT 709; 11 0UTPUT?u !Query channel A output value 
100 ENTER 709;A !Enter result 
110 PRINT A !Display result 

120 END 



Description 

Syntax 

Parameters 

degrees 

Remarks 

Example 

PANG/PANG? 

SeljRead Phase Angle, When the synchronized mode is set (TRIGMODE 
ARMWF), PANG sets the phase angle difference between channel outputs for 
sint\ ramp, square, and arbitrary waveforms. PANG? returns the phase angle set
ting for the USE channeL 

PANG degrees 

Phase angle (phase difference between channel outputs) from ·-360 degrees to 
+360 degrees with 0.001 degree resolution. Zero degrees is defined as the 
positive-going, zero-crossing point of the sine, ramp, or square waveform (relative 
to the DC offset), For arbitrary waveforms, zero degrees is defined as the first 
of the 2048 points required to define the waveform. One complete waveform 
equals 360 degrees. Power-on/reset degrees = 0, 

The PANG command has no effect except when used in the synchronized mode 
(TRIGMODE ARMWF), 

Query Command (PANG?) 

PANG? returns the phase angle setting for the USE channeL 

Related Commands -------·-·------

APPL Ys, TRIG MODE, USE 

Example: Selling Phase Angle (PANG) 

This program sets channels A and B to synchronously output 5 Vac PP sine 
waveforms with a 90° phase angle between the two waveforms, (Refer to the 
PHSYNC command for another method of generating synchronous waveforms.) 

10 !file PANG 
20 

30 

40 

50 

60 

70 
80 

90 
100 

110 

120 

130 
140 

150 

160 

170 

CLEAR 709 
OUTPUT 709; 11 RSTII 

OUTPUT 709;"SCRATCH 11 

OUTPUT 709; "USE 0 11 

OUTPUT 709; 11 TRIGMOOE ARMWF 11 

OUTPUT 709; 11 PANG 011 

OUTPUT 709; 11 REFOUT EXT" 
OUTPUT 709; 11 TRIGIN TB1 11 

OUTPUT 709; 11 APPLY ACV 511 

OUTPUT 709; 11 USE 10011 

OUTPUT 709; II TRlGMODE ARMWF" 
OUTPUT 709; II PANG 90 11 

OUTPUT 709; REFIN EXT" 
OUTPUT 709; 11 TRIGIN TB1u 

!Ctear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Set synch mode on ch A 
!channel A phase angle= 0 deg 
!Freq Ref conn is destination 
!TB1 is ch A trigger source 
!Output 5 Vac PP sine wave 
!Use channel B 

!Set synch mode on ch 8 
!channel B phase angle = 90 deg 
!Freq Ref conn is source 
!TB1 is ch B trigger source 
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PANG/PANG? (cont) 
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180 OUTPUT 709; 11 APPLY ACV 511 

190 
200 OUTPUT 709; 1'0RIVETB1 SGL 11 

210 END 

!Output 5 Vac PP sine wave 

!Trigger both chs simultaneously 



Description 

Syntax 

Parameters 

Remarks 

Example 

PAUSE 

Pause Subroutine. Pauses a subroutine executed with the RUN command. Use 
the STEP or CONT command to resume subroutine execution. A subroutine ex· 
ecuted with the CALL command cannot be paused. 

PAUSE 

None. 

PAUSE may be executed inside or outside of a subroutine. However. PAUSE 
cannont be used with called subroutines (see the CALL command) since the HP 
3245A will not accept any commands from the controller while a called sub
routine is executing. However, for a RUN subroutine, the HP 3245A releases the 
fiP·lB and a PAUSE, CONT, or STEP command will be recognized and accepted. 

l.J!>i!l.!l.!l1!l CONT and STEP Commands 

Running a subroutine and allowing it to execute until it reaches a PAUSE 
statement is similar to stepping tha subroutint~ to that statement. Tn either case, 
CONT resumes execution, while STEP executes only the next command. Only 
one subroutine (the last one to be paused or stepped) can be continued. 

The PAUSED? command returns a "!"or "0" to indicate if the current subroutine 
is paused. See PAUSED? for details. 

Related Commands 

CALL, CONT, PAUSED?, RUN, STEP, SUB, Sl!BEND 

Example: Pausing a Subroutine 

This program stores subroutine PAl!SESQR and executes it using RUN. When 
the subroutine executes, the square roots of I through 9 are displayed on the 
front panel. 

10 OUTPUT 709; 11 INTEGER R11 

20 OUTPUT 709;''SUB PAUSESQR'' 
30 OUTPUT 709; 11 FOR R::O TO 9 11 

40 OUTPUT 709;'' DISP SQR(R) 11 

50 OUTPUT 709; 11 PAUSE" 
60 OUTPUT 709;''NEXT R'' 
70 OUTPUT 709;''SUBEND'' 
80 OUTPUT 709;"RUN PAUSESOR" 

90 WAIT 1 

100 FOR I=1 TO 9 

110 OUTPUT 709;''CONT 11 

120 WAIT .5 

130 NEXT I 

140 END 

!Define INTEGER variable 
!Begin subroutine 
!Begin loop 
!Display square root 
!Pause execution 
!Next value 
!End subroutine 
!Run subroutine 
! Wait 1 second 
!Start continue Loop 
!Continue execution 
!Wait .5 seconds 
!Next value 
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PAUSED? 

Description 

Syntax 

Parameters 

Remarks 

Example 
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Pause Query. Returns urn if the current RUN subroutine is paused or 00" if tht.~ 
subroutine is running (or finished running). Only subroutines executed with the 
RUN command can be paused. 

PAUSED? 

None. 

Data Returned 
"_,,_,_,_,,_""'-'""-·-·-"""""'~"-

The PAUSED? command returns "I" if the cmrent RUN subroutine is paused or 
"011 if the subroutine is running (or finished running). 

If MEM is used, the value returned by PAUSED? is stored in the specified vari
able or array. When PAUSED? is executed from the front panel, the response is 
displayed on the front panel display. When PAUSED? is executed from the con
troller, the response is sent to the output buffer in the default ASC!l format. 

HP·IEI Data Formal 

The HP 3245A returns numeric results in either ASC!l or binary format (see the 
OFORMAT command). In the default ASCII format, PAUSED? returns integer 
results in 6-digit signed notation. In the binary format, PAUSED? returns integer 
results in 16-bit, 2's complement notation. 

PAUSE, RUN, SUB, SUBEND 

Example: Reading Paused Stale 

This program executes subroutine PAUSESQR with the RUN command and then 
sends the PAUSED? command (PAUSESQR is assumed to have been previously 
downloaded). 

10 OUTPUT 709;''RUN PAUSESQR'' 
20 OUTPUT 709; 11 PAUSED? 11 

30 ENTER 709;A 

!Run subroutine PAUSESQR 
!Query paused state 
!Enter state 

40 PRINT ''Paused State (1=Paused) ='';A !Display state 
50 END 

If the subroutine is paused, a typical return is: 

Paused State {1=Paused) = 1 



Description 

Syntax 

Parameters 

Remarks 

PHSYNC 

Synchronized Ou!pul Mode. Sets channels A and B for synchronized outputs. 

PHSYNC 

None. 

Parameters Set With PHSYNC 

Using the I'HSYNC command is equivalent to setting channels A and B to a set 
of parameters and executing a trigger to output the waveforms synchronously. 
Note that waveform parameters, such as amplitude. frequency, DC offset, etc. 
must still be set with the appropriate command. A list of the commands set by 
executing PHSYNC follows. 

Command Description 
. 

DRIVETB1 HIGH Set TB1 HIGH (+5 V) 

USE 0 Use channel A 
TRJGMOOE ARMWF Set synchronized mode on ch A 
REF OUT EXT Ref freq dest is Freq Ref connector 

TRIGIN TB1 Ch A input trigger source is TB1 

USE 100 Use channel B 
TRIGMODE ARMWF Set synchronized mode on ch B 
REF IN EXT Ref freq input is Freq Ref connector 
TRIGIN TB1 Ch B input trigger source is TB1 

DRJVETB1 SGl Trigger both channels simultaneously 

Note: USE is returned to the channel specified when 
PHSYNC was executed. 

PHSYNC Operation 

With PHSYNC. channels A and Bare set for synchronous operation (with 
TRIGMOOE ARMWF), the reference frequency is routed via the Freq Ref con
nector, and triggering is via the TBI trigger bus. Thus, if these parameters can he 
used, PHSYNC offers a shorter method to enter the parameters required. (The 
waveform parameters must still be specified, however.) 

After PHSYNC is executed, both channels remain in synchronized mode 
(TRIGMOOE ARMWF). Subsequent execution of APPLY, ARANGE ON, OCOFF, 
DUTY. FREQ, IMP, PANG, RANGE, and TRIGMODE ARMWF commands will 
cause that channel's output to be suspended until a trigger is received on a chan
nel (another PHSYNC will provide this trigger) or until a TRIGMODE other than 
ARMWF is selected. (Sending ARANGE OFF, IMP, or RANGE to the same range 
will not suspend a channel's output.) 
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PHSYNC (cont) 

Example 

Commands 
2-154 

Related Commands 

REFIN, REFOUT, TRIG!N, TRIGMODL USE 

Example: Generating Synchronized Waveforms (PHSYNC) 

This program outputs a 5 kHz sine waveform (phase~ 0 °) from the channel A 
(the master channel) and a 5 kHz ramp waveform (phase= 180 °) from channel 
B (the slave channel). PHSYNC sets synchronized waveform mode, sets TB! as 
the channel input trigger sources, sets the Freq Ref connector as the out
put/input path for the reference frequency, and simultaneously triggers both 
channels (via TBI) to output their waveforms. 

10 ! file PHSYNC 
20 
30 CLEAR 709 !Clear HP 3245A 

40 OUTPUT 709; 11 RST 11 !Reset HP 3245A 
50 OUTPUT 709; 0 SCRATCH 11 !Clear HP 3245A memory 
60 
70 OUTPUT 709; 11 USE 0" !Use channel A 
80 OUTPUT 709; 11 fREQ 5E3 11 !Output freq is 5 kHz 
90 OUTPUT 709; 11 APPLY ACV 5" !Output sine wave 5 Vac pp 

100 OUTPUT 709; 11 USE 100 11 !Use channel B 

11 0 OUTPUT 709; 11 FREQ 5E3 11 !Output freq is 5 kHz 
120 OUTPUT 709; 11 APPLY ACV 5" !Output ramp waveform 5 v 
130 
140 OUTPUT 709; 11 PHSYNC 11 !Generate synced outputs 
150 ENO 



Description 

Syntax 

Parameters 

mode 

Remarks 

Example 

PONSRQ 

Power-On SRQ. Enables or disables assertion of the HP-IB SRQ (service request) 
line at power-on. When enabled, the RQS mask (see the F!QS command) is set to 
"8" at power-on thus allowing SRQ to he asserted. When disabled, the RQS mask 
is set to non the next time PO\\·'ef is cycled. 

PONSRQ mode 

The mode parameters follow. Povv'er-on mod<' = most recent value stored in con
tinuous memory. Factory setting OFF. 

mode Description 

ON Enables power-on service request (SRQ). 
OFF Disables power-on service request (SRQ). 

Use the PONSRQ ON command if the controller can detect and respond to the 
HP-IB SRQ line. The controller can then be programmed to take appropriate ac
tion if a power failure occurs. 

The PONSRQ setting (ON/OFF) is stored in continuous memory and is retained 
when power is removed from the HP 3245A. 

Related Commands ---·-------

RQS, STB? 

Example: Enabling Power-On Service Request (PONSRQ) 

"l'his program enables the l!P-IB SRQ line to be asserted at power-on (sets the 
RQS mask to "8"). If the factory setting of PONSRQ OFF is assumed, "0" is 
returned when the program is first executed. However, if power is cycled and 
the program rerun, ngu is returned. 

10 !file PONSRQ 

20 
30 OUTPUT 709; 11 PONSRQ QNII !Enables HP·IB SRQ Line 

40 OUTPUT 709; 11 RQ$? 11 !Query RQS mask state 

50 ENTER 709;A !Enter state 
60 PRINT A !Display state 
70 END 

A typical return (after power is cycled) is: 

8 

assertion 
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RANGE/RANGE? 

Description 

Syntax 

Parameters 

max_output 

Remarks 
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SeljRead Oulpul Range. RANGE selects a specific output range or enables the 
autorange function on the USE channel. RANGE? returns the current range set
ting on the USE channel. 

RANGE [max_outpat] 

RANGE? 

To select a rnnge, specify nwx.olllput as the maximum expected output voltage 
or current. The channel then selects the correct range, based on the previous 
mod~ (DCI. DCV. AC!, or ACV) of the USE channeL To enable the autorange 
function, use the word "AUTO" for nwx __ o/1/put or default the parameter. 
When autoranging is enabled, the channel automatically selects the lowest volt
age or current range which will provide maximum accuracy for the desired out
put leveL Power-on/reset/default max_outpu/ = AUTO. 

The following table shows DC voltage and current ranges and maximum 
programmed output values. The values shown assume that the channel is ter
minated with a 500 load in the 50o mode. When a fixed range is selected, the 
output range is from 10% to I 00% of the voltage range selected or from 5% to 
100% of the current range selected. 

DC Current Outputs 

Range Maximum Resolution 
(Amps DC) Programmed High-Res Low-Res 

Output Mode Mode 

0.0001A 0.0001 A 0.1 nA 50 nA 
0.001A 0.001 A 1 nA 500 nA 

0.01A 0.01 A 10 nA 5 ~A 
0.1A 0.1 A 100 nA 50 ~A 

DC Voltage Outputs (High-Resolution Mode) 

Output Range Maximum Resolution 
Impedance ( VDC) Programmed 
(Ohms) Output 

0 1V 1.25 v 1 ~v 
0 10V 10.25 v 10 ~v 

50 0.5V 0.625 v 0.5 ~v 
50 5V 5.125 v 5 ~v 



RANGE/RANGE? (cont) 

DC Voltage Outputs (Low-Resolution Mode) 

Output Range Maximum Resolution 

Impedance (VDC) Programmed 
(Ohms) Output 

-------------

0 0.15625V 0.15625 v 78 ~v 
0 0.3125V 0.3125 v 156 JJV 

0 0.625V 0.625 v 312 ~v 
0 1.25V 1 . 25 v 625 mV 
0 2.5V 2.5 v 1. 25 mV 
0 5V 5 v 2.5 mv 
0 10V 10 v 5 mV 

50 0.078125V 0.078125 v 39 J.N 

50 0. 156Z5V 0.15625 v 78 ~v 
50 0.31Z5V 0.3125 v 156 ~v 
50 0.625V 0.625 v 312 ~v 

50 1. 25V 1. 25 v 625 mV 
50 2.5V 2.5 v 1.25 mv 
50 5V 5 v 2.5 mv 

Autorange Enabled Whe_n Output Parameters Change 

Output range values differ according to DC resolution mode, output impedance, 
and output function. When any of these output parameters are changed, the 
channel enables autorange. When selecting the output ranges with RANGE, make 
the range selection AFTER the resolution mode, output impedance, and output 
function have been chosen. To avoid an "OUT OF RANGE" error, do not ex
ecute RANGE until you are sure the output can be generated on the range. 

AC Voltage/Current Ranges 

The following table shows AC voltage and current ranges and maximum 
programmed output values. The values shown assume that the channel is ter
minated with a 500 load in the SOn mode. When fixed range is selected, the out-. 
put range is from 10% to 100% of the peak-to-peak range selected or from 5% to 
100% of the current range selected. 

AC Current Outputs 

Range Maximum 
(Amps AC) Programmed 

Output 

0.0002A 0.0002 A 
0.002A 0.002 A 

0.02A 0.02 A 

0.2A 0.2 A 

Resolution 

50 nA 
500 nA 

5 ~A 
50 ~A 
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RANGE/RANGE? (cont} 

Examples 
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AC Voltage Outputs (Sine, Rnmp, Square, Arb) 

Output 
Impedance 
(Ohms) 

0 
0 
0 
0 

0 
0 
0 

50 
50 
50 
50 
50 
50 
50 

Range 
(Vac PP) 

0.3125V 
0.625V 

1. 25V 
2.5V 

5V 
10V 
zov 

0.15625V 
0.3125V 

0.625V 
1.25V 

2.5V 
5V 

10V 

Quel)l_fomman~i_RANGE?) 

Maximum 
Programmed 
Output 
(Vac PP) 

0.3125 v 
0.625 v 

1.25 v 
2.5 v 

5 v 
10 v 
20 v 

0.15625 v 
0.3125 v 

0.625 v 
1. 25 v 
2.5 v 

5 v 
10 v 

Resolution 

156 ~v 
312 ~v 

625 ~v 

1.25 mV 
2.5 mV 

5 mv 
10 mV 

78 ~v 
156 ~v 
312 ~v 
625 ~v 

1.25 mv 
2.5 mv 

5 mv 

The RANGE? command returns the value (in volts DC, amps DC, or volts or 
amps AC peak-to-peak) of the output on the USE channel (channel A or B). 

Related Commands ---------

APPLYs. ARANGE. DCRES. IMP. RANGE?. USE 

Example: Selecting DC Voltage Flange (RANGE_1) 

This program sets channel A to the I 0 VDC range. RST sets DCRES HIGH. IMP 
0, APPLY DC\!, and autorange on channel A Then. RANGE 8 selects the 
10 VDC range and APPLY DCV 1.25 outputs 1.25 VDC on the 10 VDC range. 
Since the output function is not changed from its power-on DCV function. 
RANGE is executed before APPLY DCV. 

10 ! file RANGE 1 -
20 
30 ClEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RST 11 !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 
60 
70 OUTPUT 709; 11 USE 0" !Use channel A 
80 OUTPUT 709; 11 RANGE 8" !Select 10 VDC range 

90 OUTPUT 709; 11 APPLY DCV 1. 25 11 ! Output 1.25 VDC 
100 END 



RANGE/RANGE? (cont) 

Example: Selecting AC Voltage Range (RANGE_ 2) 

This progrnm sets channel A to the 20 V AC voltage range. Since RST sets 
DCRES HIGH. IMP 0. APPlY DCV. and autorange on channel A. the channel 
must be set to the ACV mode with Af'Pl Y ACII BEFORE RANGE is executed. 
If this is not done. an "OUT OF RANGE" error occurs, since the 20V range ex
ceeds the maximum range (lOY) for a channel set to the DC voltage mode. 

10 ! file RANGE 2 
-

20 
30 CLEAR 709 
40 OUTPUT 709; 11 RSTH 
50 OUTPUT 709; 11 SCRATCHU 
60 

70 OUTPUT 709; 11 USE 0" 
80 OUTPUT 709; 11 APPLY ACV 
90 OUTPUT 709; 11 RANGE 20 11 

100 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
4" !Output 4 Vac 2.5 mv resolution 

!Select 20 Vac range 
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READY? 

Description 

Syntax 

Parameters 

Remarks 

Example 
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Ready Query, Returns"!" when the HP 3245A is ready to accept a new com
mand, READY? is ustcful when the in(Jut buffer is enabled (INBUF ON), 

READY? 

None, 

Data Returned 
----~--~-----------------

READY? returns "I" when the HP 3245A is ready to accept new commands. If 
the HP 3145A is presently executing a command or subroutine, the instrument 
waits until the command or subroutine is complete before returning a"!" to indi
cate a ready state. The READY? command is useful only when the input buffer 
is enabled (INBUF ON). The HP 3245A remains "busy" until READY? completes. 

Data Destination -·- .. ·-·---·-··--·--·--

If MEM is used, the value returned hy READY? is stored in the specified variable 
or array. When READY? is executed from the front panel, the response is dis
played on the front panel display. When READY? is executed from the controll· 
er, the response is sent to the output buffer in the default ASCII format. 

HI'·IEl Data Formal 
-------~-----

The HP J245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command)_ In the default ASCII format, READY? returns integer 
results in 6-digit signed notation. In the binary format, READY? returns integer 
results in 16-bit, 2's complement notation. 

Related Commands 

INBUF, SERIAL, SETTLE 

Example: Reading !he Ready Status (INBUF) 

This program shows how to use the READY? command to indicate when the in
put buffer is empty. When the program executes. the HP 3245A is reset and 
cleared and the input buffer is enabled (line 70). Then, a command string (line 
80) with READY? as the last command is senl to I he HP 3245A. As the com
mands are executing, Buffer commands Executing is displayed. When READY? 
executes, 1 is returned to the output buffer and is entered into the controller. At 
that point, Buffer commands complete is displayed. 



10 !file INBUF 
20 
30 CLEAR 709 

OUTPUT 709~ 1'RST'1 

OUTPUT 709; 11 SCRATCH 11 

READY? (cont) 

!Clear HP 3245A 
!Reset HP 3245A 
!Cteor HP 3245A memory 

40 

50 
60 

70 
80 
90 
100 
11 0 

OUTPUT 709; 11 lNBUF ON'' !Enable input buffer 
OUTPUT 709; 11 USE O;DELAY 1 S;APPLY DCV 1.0;APPLY DCV 2.0;READY? 11 

DISP 11 Buffer Commands Executing" 
ENTER 709;A 
IF A=1 THEN 

120 DISP ''Buffer Commands Complete'' 
130 END IF 

140 END 

!Display message 

!Returns 11 111 

!Display message 

Commands 
2·161 



REAL 

Description 

Syntax 

Parameters 

name 

max index 

Remarks 

Commands 
2-162 

Dimension REAL Array or Variable. Reserves memory spcce in the HP 3245/\ to 
store real variables or arrnys. 

REAl name [(max_Jndex)] [,name [(max_lndex)], ••• J 

Variable or array name. \l.:1riable or array names may contain up to 10 chantc
ters. The first character must be a letter (A-Z) but the remaining nine characters 
can be letters. numbers (0-9). the underscore character(" "),or the question mark 
("?"). Variable or array names must not be the same as HP 3245/\ commands or 
parameters, or stored state names. 

The name parameter specifies the name of an REAL array or variable. Use name 
(max._indcx) to dimension an REAL array [e.g., REAL TEST1 (9)]. To dimension a 
REAL variable, omit the max_indcx parameter (e.g., REAL TEST1). 

The max.indcx parameter specifies the number of elements in the array. The 
valid r~nge is 0 to 32767. Since the lower bound (option base) for all arrays is 
zero, the number of elements in the array is one more than max_index. For ex
ample, "REAL A(5)" reserves memory space for REAL array A with six elements 
(0 through 5). 

Executing REAL defines a REAL array and fills all elements with zeroes. (Arrays 
may be redimensioned with a fiEAL or a DIM command.) The redimensioned ar
ray is initialized to zeroes in all elements (if the array is redimensioned to the 
same size. it is cleared and all previous data is lost). 
User-Deli!!~ Arrays are_Giobal 

All REAL arrays and variables are global among all front panel, HP-IB. and sub
routine operations. A user-defined array or variable may be used in any HP 
3245A command where a numeric parameter is required. 

If a fiEAL command is stored in a subroutine. the array name is defined im
mediately, but data storage for the array is not allocated until the subroutine is 
run. (The name cannot be used for a subroutine name. another array name. or a 
variable name.) 

REAL Command vs. DIM Command 

The fiEAL command defines REAL arrays and REAL variables. The DIM 
command defines REAL arrays only. 



Example 

REAL (cont) 

!\J!e1J1ory Lirnil.<~li!ln.s 

number of arrays mny be dimensioned up to the limit of available memory. 
Since all numeric arrays declared by a REAL command arc REAL, each element 
requires eight bytes of memory for storage. !For REAL arrays, ERROR 41 -
OUT OF MEMORY is generated if you try to define an array greater than about 
10000 elements.) 

Recoverii!!L Memory Space 

Usc the SCRATCH command to recowr memory space allocated for arrays by 
the REAL command. Following SCRATCH, any array or variable name can be 
used. 

DIM, DISP, FETCH, FILL, INTEGER, SIZE?, VREAD 

Example: Dimension REAL Variables and Arrays 

These program lines define a REAL array A with lO elements (0 through 9) and 
a REAL variable B. 

10 OUTPUT 709; 1'REAL A(9)'' 
20 OUTPUT 709;''REAL B'' 

!Define REAL array A with 10 elements 
!Define REAL variable B 
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REFINJREFIN? 

Description 

Syntax 

Parameters 

source 

Remarks 
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Seljflead Reference Frequency Input REFIN selects the reference frequency 
input source for the slave channeL REFIN? returns the reference frequency in
put source for the slave channel. 

REFIN source 

REFIN? 

Specifies the source from which the slave channel will receive its reference 
frequency. The source parameters follow. Power-on/reset source~ INT. 

source Definition 

INT Internal. Use the channel's internal 1.07 MHz 

signal as the reference frequency input source. 

EXT Freq Ref Connector. Use the signal on the Freq 
Ref connector as reference frequency input source. 

TBO Trigger Bus 0. Use the signal on trigger bus 0 
(TBO) as the reference frequency input source. 

TB1 Trigger Bus 1. Use the signal on trigger bus 1 
(TB1) as the reference frequency input. 

For synchronized outputs, one channel is designated as the "master" and the other 
channel is designated as the "slave" channel. Each channel (master or slave) 
generates a reference frequency (1073741.824 Hz) based on its internal reference 
oscillator. When REFIN/REFOUT are used. the slave channel's oscillator Jocks 
onto the reference frequency generated by the master channel. 

When the master and slave channels are triggered (both channels must be trig
gered at the same time), each channel outputs its specified waveform (sine, ramp, 
square. or arbitrary) at its selected frequency and phase. The REFIN command 
selects the source from which the slave channel's reference oscillator will accept 
the reference frequency. 

Changing Master/Slave Relationship (REFIN/REFOUT) 

At power-on/reset, channel A is set to REFOUT EXT; REFIN INT and channel B 
is set to F!EFOUT OFF;REFIN EXT. This setting "slaves" channel B reference to 
channel A reference, making channel A the "master". However, when REFOUT is 
changed to EXT on a channel, it forces the other channel (if FIEFOUT EXT is set) 
to F!EFOUT OFF;REFIN EXT. That is, the master/slave relationship is reversed. 



Example 

REFIN/REFIN? {cont) 

NOTE 
H'hcn fH'O H P .L?45A s haPc their Frcq Ref fcnnina/s cmmeoed, at pmvcr~on !hey 
h01h drrvc the connector since REFOUT EXT i1 w·luNd at power-on. For proper 
operation, both clwnncls on nne of the H P 3]45A' should he 1ct to REFIN EXT. 

Since a channel cannot be a master and a slave at the same time, whenever 
REFill! is executed with any parameter other than I NT, the channel output source 
is automatically disabled (FIEFOUT OFF). Executing FIEFOUT EXT on a channel 
changes the other channel setting from FIEFOUT EXT to REFIN EXT (and, hence, 
REFOUT OFF). 

Selecting REFIN EXT 

When the slave channel is set to FIEFIN EXT and the master channel is set to 
REFOUT EXT, no type of external connection is required for the reference 
frequency, since the reference is sensed internally by the slave channel. 

Qlli'!!Y. Command (REFIN?) 

The REFIN? command returns the specified source (INT. EXT, TBO, or TBI) for 
the reference input frequency on the slave channel. 

Related Commands __ " _______ _ 

FREQ, PANG, PHSYNC, REFOUT, TRIG IN, TRIGMODE, USE 

Example: Selecting Ref Frequency Input Source (REFIN_OUT) 

This program uses REFIN and FIEFOUT to lock channel B (slave) output to chan
nel A (master) output. Both channels output a 5 V ac PP ramp waveform. Since 
the Trigger ports of the two channels are externally connected. a trigger on 
channel A is also routed to channel B so that both channels are simultaneously 
triggered. 

Since REFOUT EXT and FIEFIN EXT are set the reference frequency on channel 
A is routed (internally) via the Freq Ref connector on the rear panel (no external 
connection is required). This prevents any drift in relative frequency and ensures 
that the two channel outputs are exactly at the same frequency. TRIGIN LOW 
triggers both channels simultaneously to begin synchronous outputs. 

10 !file REFIN_OUT 
20 
30 !External connections connect a BNC cable between the 
40 !Trigger (I/0) ports of channels A and B. 
50 

60 CLEAR 709 
70 OUTPUT 709; 11 RSP' 

80 OUTPUT 709;''SCRATCH 11 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 
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REFIN/REFIN? (cont) 
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90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 

OUTPUT 
END 

709; 11 USE 0 11 

709," II TRIGMODE ARMWF" 
709; 11 TRIGOUT EXT 11 

709; 11 REFOUT EXT 11 

709;" FREO 5E3 11 

709; 11 APPLY RPV 5" 

709; 11 USE 100 11 

709; 11 TRIGMODE ARMWF 11 

709; 11 TRIGIN EXT 11 

709; REFJN EXT 11 

709; 11 FREQ 5E3 11 

709; 11 APPLY RPV 5" 

709; 11 TRIGIN LOW 11 

!Use chnnnet A 
'Set synch mode on ch A 
!Enable trigger out from ch A 
!Freq Ref conn is destination 
'Output freq is 5 kHz 
!Output 5 V ac PP ramp wave 

!Use channel B 
!Set synch mode on ch B 
!Trigger conn is trigger source 
!Freq Ref conn is input source 
!Output freq is 5 kHz 
!Output 5 V ac PP ramp wave 

!Trigger both chs simultaneously 



Description 

Syntax 

Parameters 

destination 

Remarks 

REFOUT/REFOUT? 

Set/Read Reference Frequency Output. When the synchronized waveform 
mode is set (with TRIGMODE ARMWF), REFOUT selects the reference frequency 
output destination for the master channel. REFOUT? returns the reference 
frequency output destination from the master channel. 

REFOUT destination 

REFOUT? 

Specifies the destination from which the master channel will output its reference 
frequency. The dcstinarion parameters follow. Power-on/reset destination 
(channel A)= EXT. 

destination 

OFF 

EXT 

TBO 

TB1 

Definition 

DisAble reference frequency output from master channel. 
Places Freq Ref connector in high-impedance state. 

Freq Ref Connector. Output reference frequency to 
the Freq Ref connector. 

Trigger Bus 0. Output reference frequency from 
master channel to trigger bus 0. 

Trigger Bus 1. Output reference frequency from 
master channel to trigger bus 1. 

rn synchronized mode, one channel is designated ns the 11master" channel, while 
the other channel is designated as the uslaveu channel. Each channel (master or 
slave) generates a reference frequency (nominally 1073741.824 Hz) based on its 
internal reference oscillator. In synchronized mode, the slave channel oscillator 
locks onto the reference frequency generated by the master channel oscillator. 

When the master and slave channels are triggered (both channels must be trig
gered at the same time), each channel outputs its specified waveform (sine, ramp. 
square, or arbitrary) at its selected frequency and phase. The REFOUT command 
selects the destination from which the master channel will output its reference 
frequency. 

Changing Master/Slave Relationship (REFIN/REFOUT) 

At power-on/reset, channel A is set to REFOUT EXT; REFill! INT and channel B 
is set to REFOUT OFF;REFIN EXT. This setting "slaves" channel B reference to 
channel A reference, making channel A the "mastern_ However, when R:EFOUT is 
changed to EXT on a channel, it forces the other channel (if REFOUT EXT is set) 
to REFOUT OFF;REFIN EXT. That is, the master/slave relationship is reversed. 
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REFOUT/REFOUT? (cont) 

Example 
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NOTE 

f;f-/hen 11ro !I P 3245.4 .,, harl' their 1-'req Rc( tcnnhwl\' connected, at pmver--rm they 
hoth drive !he connector ~i11ce REFOUT EXT is· selected ot pov•.:er-on. For proper 
or era/ion. hoth chrznnelr on one olthe fl P 3245A 1 rhould be se/lo FIEFIN EXT. 

Using REFOUT TBn or SYNCOUT TBn automatically resets DFIIVETBn to OFF. 
Using DRII/ETBn other than OFF, SYNCOUT TBn, or FIEFOUT TBn from the 
other channel automatically resets REFOUT TBn on this channel to FIEFOUT 
OFF 

REFOUT Reslriclions 

Since a channel cannot be a master and a slave at the same time, whenever 
REFOUT is executed with any parameter other than OFF, the channel input 
source is automatically set to internal (REFIN INT). Executing REFOUT EXT on 
a channel will change the other channel setting from REFOUT EXT to REFIN 
EXT. 

Query Command (REFOUT?) 

The REFOUT? command returns the reference frequency output destination 
(OFF, EXT, TBO, or TBI) for the master channel. 

Related Commands --------··-·-·-

DRIVETBn, FREQ. PANG, PHSYNC, REFIN, SYNCOUT, TRIGIN, 
TR!GMODE. USE 

Example: Selecting Ref Freq Output Destination (REFIN_OUT) 

This program uses FIEFIN and REFOUT to lock channel B (slave) output to chan
nel A (master) output. Both channels output a 5 V ac PP ramp waveform. Since 
the Trigger ports of the two channels are externally connected, a trigger on 
channel A is also routed to channel B so that both channels are simultaneously 
triggered. 

Since REFOUT EXT and REFIN EXT are set, the reference frequency on channel 
A is routed (internally) via the Freq Ref connector on the rear panel (no external 
connection is required). This prevents any drift in relative frequency and ensures 
that the two channel outputs are exactly at the same frequency. Note that a 
single trigger (TRIGIN LOW) triggers both channels simultaneously to begin 
synchronous outputs. 



REFOUT/REFOUT? (cont) 

10 I file REfiN_OUT 
20 
30 tEKternAl connection~ connect a BNC cAble between the 
40 'Trigger (1/0) ports of channels A and B. 

50 
60 !Clear HP 3245A ClEAR 709 
70 ! Reset HP 3245A OUTPUT 709;URSTH 
80 !Clear HP 3245A memory OUTPUT 709; 11 SCRATCH 11 

90 
100 •use channel A OUTPUT '109; 11 USE au 
110 !Set synch mode on ch A OUTPUT 709; 11 TRlGMODE ARMWF 11 

120 !Enable trigger out from ch A OUTPUT 709; 11 TRIGOUT EXT 11 

130 !Freq Ref conn is destination OUTPUT 709; 11 REFOUT EXT 11 

140 !Output freq is 5 kHz OUTPUT 709; 11 FREQ 5E3 11 

150 !Output 5 V ac PP ramp wave OUTPUT 709; II APPlY RPV 5" 
160 
170 !Use channel B OUTPUT 709; "USE 100 11 

180 !Set synch mode on ch B OUTPUT 709; 11 TRIGMODE ARMWF 11 

190 !Trigger conn is trigger source OUTPUT 709; 11 TRIGIN EXTu 
200 !Freq Ref conn is input source OUTPUT 709; REFIN EXT 11 

210 !Output freq is 5 kHz OUTPUT 709; 11 FREQ 5E3 11 

220 !Output 5 V ac PP ramp wave OUTPUT 709; 11 APPlY RPV 5" 
230 
240 
250 

OUTPUT 709; 11 TRIGIN LOW 11 !Trigger both chs simultaneously 

END 
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REMOTE 

Description 

Syntax 

Remarks 

Example 
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Sets the HP-IB REN line TRUE_ 

REMOTE 7 
REMOTE 709 

" The REMOTE 709 command places the HP J245A in the remote state_ 
However_ REMOTE 7 does not, by itseiL pbce the HP 3245t\ in the remote state_ 
After receiving REMOTE 7, the HP 3245A will only go to the remote state after 
recel\,.-ing its listen address. 

" Generally, the REMOTE command is required only after the LOCAL command 
is used_ REMOTE is independent of any other HP-!B activity and is sent on the 
REN lime_ Most controllers set the REN line TRUE when power is applied or 
when the HP 1245A is reset 

REMOTE 7 

REMOTE 709 

!Sets HP·IB REN line TRUE but does not place 
!any device in remote state. 

!Sets HP-IB REN line TRUE and addresses device 
!at address 22 which places device in remote state. 



Description 

Syntax 

Parameters 

ch 

Remarks 

RESET (RST) 

Reset lnstn.;mentjChannel. Resets the J-U' 3245A or the specified USE channel. 
RESET (or RST) is the same as CRESET 

RESET [ch] 

Channel identifier. Use 0 or CHANA for channel A, use 100 or CHANB for 
channel R Executing RESET without the ch parameter resets the entire HP 
3245A. Executing RESET ch resets only the specified channel. 

o Performs all actions of device clear (See ClFl). 
" Disables input/output buffering and EO! function. 
" Enables block output mode (BLOCKOUT ON). 
• Trigger buses returned to power~on state. 
• Both channels returned to reset state. 
" Immediately aborts all running commands. 

RESET returns the HP 3245A to the reset state shown in the following table. 
The reset state is the same as the power-on state except that the HP-IB addressed 
state is not changed (if in LOCALit remains in LOCAL or, if in REMOTE it 
remains in REMOTE); the power-on self-test is not performed; and user variables, 
arrays, and subroutines are not purged. 

----------------.--------.--------------, 
Item 

Output Function 

Auto Range 
DC Offset 

DC Resolution 
Delay Time 

Drive TBO 

Drive TB1 

Duty Cycle 

Frequency 
Output Impedance 
Phase Angle 
Range 
Ref Freq Input 
Ref Freq Output 
Sync Destination 
Output Terminal 
Input Trigger Source 
Trigger Mode 
Trigger Output Mode 

Command 

APPLY 
A RANGE 
DCOFF 

DCRES 
DELAY 
DR!VETBO 
DRIVETB1 
DUTY 
FREQ 

IMP 
PANG 
RANGE 
REF IN 
REF OUT 
SYNCOUT 
TERM 
TRIGIN 
TRIGMODE 
TRIGOUT 

Power-On/Reset State 

DC Volts (0 V) 

On 
0 Volts 

High-Res Mode 
0.04 Seconds 
Off 
Off 
50% 

1000 Hz 

0 Ohms 
0 Degrees 
1V (Autogange) 
External (ch B) 

External (ch A) 

Off 
Front 
High 
Off 
Off 
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RESET (RST) (cont) 

Examples 
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Related Commands 
~ --- ---~ ------ ~ ---- -·-

CLK CRESET 

Example: Using RESET 

Line 10 returns the HP 3245A (including channels A and B) to its reset stak 
while line !00 resets channel A only, 

10 OUTPUT 709;'1RESET'' ! Reset HP 3245A 

100 OUTPUT 709;''RST 0'' !Reset channel A 



Description 

Syntax 

Parameters 

Remarks 

Example 

RETURN 

Return to Caller. Returns program execution from a called subroutine to the 
program line follov,dng the CALL statement. For subroutines executed using 
RUN, RETURN terminates execution of the subroutine. 

RETURN 

None. 

RETURN can only be used within subroutines. It returns control to the caller at 
any point in a subroutine without executing the SUBENO command. Since 
SUBEND returns control to the calling program at the end of a subroutine, 
RETURN is only useful inside an IF .• END IF loop. 

IF .. END IF, SUB, SUBEND 

Example: Using lhe RETURN Statement (RETURN) 

This program shows how RETURN is used to exit a subroutine when a specific 
condition occurs. When the program executes, subroutine RANG_CHK is 
downloaded and applies DC voltages from 0.5 to 1.5 VDC in 0.1 VDC 
increments. 

As each DC level is applied, the output range is read (line 130) and stored in 
variable A (line 100). As long as the output remains on the IV range, the 
program continues. When the output range changes to the lOY range (1.25 
VDC), the subroutine returns to the first line following the CALL statement (line 
200). 

Then, memory mode is turned off and VFIEAD reads the range value into the 
output buffer and the value is entered into the controller and RANGE CHANGE HAS 
occuRRED is displayed. Meanwhile. the HP 3245A will have output voltages up to 
1.3 VDC and the output will remain at 1.3 VDC. (Note that 1.3 VDC is applied 
before the range is checked.) 

10 ! file RETURN 
20 
30 CLEAR 709 
40 OUTPUT 709;"RST 11 

50 OUTPUT 709;"SCRATCH 11 

60 
70 OUTPUT 709;"SUB RANG CHK 11 

80 OUTPUT 709; 11 USE 0" 
90 OUTPUT 709; FOR I = .5 TO 1.5 
100 OUTPUT 709; MEM A11 

110 OUTPUT 709; APPLY DCV I" 

120 OUTPUT 709; WAIT 2 11 

130 OUTPUT 709; RANGE? 11 

140 OUTPUT 709; IF A<>1 THEN" 

STEP 1" 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Begin subroutine 
!Use channel A 

! Set DCV amplitudes 
!Enable memory mode 
!Output DC levels 
!Wait 2 seconds 
!Query range store in A 
!Begin comparison loop 
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RETURN (cont) 
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150 OUTPUT 709;'1 RETURN'' 
160 OUTPUT 709; 11 END IF 11 

170 OUTPUT 709;'' NEXT ! 11 

180 OUTPUT 709;''SUBEND'' 
190 OUTPUT 709; 1'CALL RANG CHK'' 
200 OUTPUT 709;''MEM OFF'' 
210 OUTPUT 709;'1VREAD A'' 
220 ENTER 709;A 
230 IF A <> 1 THEN 

240 PRINT ''RANGE CHANGE HAS OCCURRED'' 
250 END If 
260 END 

!Exit sub if range <>1V 

!End loop 

! !ncr·ement count 

!End subroutine 

! Cat l subroutine 

!Turn memory mode off 
!Read range value 
!Enter range value 
!Begin comparison loop 
!Display if range <>1 
!End loop 



Description 

Syntax 

Parameters 

Remarks 

Example 

REV? 

Revision Query. Returns the HP 3245A firmware revision date code. 

REV? 

None. 

Data Returned 
------·~-··"" ---

REV? returns a four-digit year and date code. ·rhe code has the form "yyww", 
where 11 YYu is the year minus 1960, and nwwu is the week number of that year. 
For example, 2833 means that the latest firmware revision was the 33rd week of 
1988 (1988 · I 960 ~ 28). 

If MEM is used. the value returned by REV? is stored in the specified variable or 
array. When REV? is executed from the front panel, the response is displayed on 
the front panel display. When REV? is executed from the controller, the 
response is sent to the output buffer in the default ASCI! format. 

HP-IB Data Format -------

The HP 3245A returns numeric results in either ASCII or binary format (see the 
()FORMAT command). In the default ASCll format, REV? returns integer results 
in 6-digit signed notation. In the binary format, REV? returns integer results in 
16-bit. 2's complement notation. 

Example: Reading Firmware Revision Code (REVQ) 

This program reads the firmware revision date of the HP 3245A and displays the 
result on the controller. 

10 ! file REVQ 

20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709;''REV?'' 
80 ENTER 709;A 
90 PRINT A 
100 ENO 

A typical return is: 

2833 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Read firmware date 
!Enter result 
!Display result 
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RMT 

Description 

Syntax 

Parameters 

Remarks 

Example 
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Remote_ Executes a soft local lockout (similar to HP-IB LOCAL LOCKOUT) 
which disables the front panel Local key while in remote mO<k 

RMT 

None. 

Normally_ when the HP 3245A is in remote (Le_, commands are being sent from 
the controller), the Local key may be used to return to the local mode (Le., front 
panel has full access). However. when RMT is executed, it prevents the front 
panel Local key from returning the HP J245A to the local mode. 

To enable tht: front panel Local key, execute the LOCAL command from the 
controller (e.g., OUTPUT 709;"LOCAL"). 

Disabling Front Panel Keyboard a_nd Display 

lise the LOCK ON command to disable all keys on the fmnt panel keyboard. 
Use the DISP OFF command to disable the front panel display. 

Related Commands 

DIS!', LCL, LOCAL, LOCK 

Example: Disabling the Local Key 

This program line disables the front panel local key. To reenable the key, send 
the LOCAL command from the controller. 

10 OUTPUT ?09;''RMT'' !Disable front panel Local key 



Description 

Syntax 

Parameters 

argument 

bit_displacement 

Remarks 

Examples 

ROTATE 

Rotate Bits with Wraparound< Returns nn integer obtained by rotating the ar
gument a specified number of positions with bit wraparound (contrast with 
SHIFT\ 

ROTATE (argument, bit displacement) 

Must be a numeric integer within the range -32768 to +32767< Within the HP 
3245A, the argument is represented as a 16-bit, 2's complement integec 

Specifies the number of positions the bits are rotated< Positive values rotate the 
argument toward the least significant bit and negative values rotate the argument 
toward the most significant bit. 

Related Commands ---------

SHIFT 

Example: Positive Rotation 

This program rotates the bit pattern for 12 three positions toward the least sig
nificant bit and displays the result (-32767) on the controller CRT 

12 
Rotation #1 = 
Rotation #2 
Rotation #3 = 

0000 0000 0000 1100 
0000 0000 0000 0110 
0000 0000 0000 0011 
1000 0000 0000 0001 

10 OUTPUT 709;''VREAD ROTATE<12,3)'' 
20 ENTER 709;A 
30 PRINT ''Rotation Result = '';A 
40 ENO 

Example: Negative Rotation 

!Rotate bit pattern 3 pos 
!Enter result 
!Display result 

This program rotates the bit pattern for 12 three positions toward the most sig
nificant bit and displays the result (96) on the controller CRT 

12 = 0000 0000 0000 1100 
Rotation #1 0000 0000 0001 1000 
Rotation #2 0000 0000 0011 0000 
Rotation #3 = 0000 0000 0110 0000 

10 OUTPUT 709;''VREAD ROTATE<12,·3) !Rotate bit pattern 3 pos 
20 ENTER 709;A ! Etiter result 
30 PRINT ''Rotation Result = ''; A !Display result 
40 END 
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RQSjRQS? 

Description 

Syntax 

Parameters 

unmask value 

Remarks 
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SeljRead Service Request Enable. ROS sets bit(s) in the RQS (service request) 
mask register to determine which condition(s) will assert the HP·Ul SRQ line. 
ROS? returns a decimal value equal to the sum of the values of the Ullrnask.ecl 
bits in the RQS mask. 

RQS unmask value 

A decimal value equal to the sum of the values of the bits to be ''unmasked11
• 

Only bits 0. 2. 14. and 5 can be unmasked (bit 6 is always unmasked and bit 2 is 
not used). Other hits are ignored. Bit numbers, decimal value. and descriptions 
for the RQS mask arc the same as for the Status Register. 

The RQS mask determines which events andlor conditions monitored by the 
Status Register set Status Register bit 6 true (I) and thus assert the HP-IB SRQ 
line to the controller. If an event or condition monitored by the Status Register 
occurs fllld the corresponding bit in the RQS mask is "unmasked", the HP 3245A 
sets Status Register bit 6 (SRQ) true, asserts HP-IB SRQ and turns the front panel 
SRQ annunciator on. (The controller must he programmed to respond to the 
SRQ interrupt.) 

Status Register Bit Definitions 

The HP 3245A Status Register constantly monitors several predefined events and 
conditions. Whenever a defined event or condition occurs, the corresponding 
Status Register Bit is set true (I). If the bit is unmasked by RQS. an HP-IB SRQ 
is sent to the controller. Status Register bit definitions and associated decimal 
values used to unmask the bits follow. 

Bit Value Definition Set by: Cleared by: 

f--
0 1 OATA DatA available in Ct R, CLEAR, 

AVAILABLE the output buffer. ClROUT, or 
Clear key or 
when data is 

removed from 
output buffer 

1 2 NOT USED 

2 4 USER SRQ command from STA?, ClR, 
SERVICE controller or from CLEAR, or 
REQUEST HP 3245A. Clear key. 

3 8 LOCAL Power-on, RST, or STA?, ClR, 
Local mode set. CLEAR, or 



Examples 

RQSjRQS? (cont) 

Clear key. 

4 16 READY Input buffer is Command or 
empty and no CALl sub·· 

command or CALL routine j s 

subroutine is executing. 
executing. 

5 32 ERROR An error CLR, ClEAR 
condition or when ERR? 
occurring. or ERRSTR? 

clears error 
register. 

6 64 SRQ SENT When any unmasked STA?, STB? I 

bit ( 0' 2, 3, 4, CLR, ClEAR, 
or 5) in status SPOLL, or 
register is set. Clear key. * 

NOT USED 

* = Not cleared by STA?/STB? for every condition. 

Power-On Condition ---------- -~ ----~ ~ -

If PONSRQ OFF is specified, the power-on value is 0. If PONSRQ ON is 
specified, the power-on value is 8. causing SRQ to be asserted at power-on. 

Query Command (RQS'l} 

The RQS? command returns the decimal value of the sum of unmasked bits in 
the RQS mask register. 

Related Commands 
-------~---~ 

RQS?, PONSRQ, SRQ, STA?, STB? 

Example: Unmasking RQS Mask Bit 

This program unmasks RQS mask bit 3 (LOCAL). The program then continuous
ly loops (at line 50) until the front panel local key is pressed. When the Local 
key is pressed, the HP 3245A reverts to local mode and "HP 3245A NOW IN lOCAL" is 
displayed on the controller CRT. 

10 ClEAR 709 
20 OUTPUT 709; 11 RST 11 

30 OUTPUT 709;''SCRATCH'1 

40 OUTPUT 709; 11 RQS 8 11 

50 WHILE NOT BIT (SPOLL(709),6) 
60 END WHILE 
70 PRINT ''HP 3245A NOW IN LOCAL'' 

80 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear liP 3245A memory 
!Unmask bit 3 (LOCAL) in RQS mask 
!Loop until Local key pressed 

~End loop 
!Display message 
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RSTATE 

Description 

Syntax 

Parameters 

Recall Stored Slate. States stored with SST ATE or SSTATEn can be recalled 
with the FIST ATE or RSTATEn commands. 

RSTATE number or RSTATEn number 

number Number of the stored state. For single-channel instrument operation, numbc•r = 0 
through 1.3. For two-channel instrument operation. number= 0 through 6. Also. 
for single-channel instrument operation. only FIST ATE and RSTATEA apply. For 
two-channel operation, FIST ATE. FISTATEA. and RSTATEEl apply. 

Remarks ~~ti!!!91Recalling Channel States 

Commands 
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The hardware state of a channel (such as DCV output, the arbitrary waveform 
contents. frequency= I kHz, DC offset = 2 VDC, etc.) can be stored in con
tinuous (nonvolatile) memory with SST ATE or SST A TEn (DF!IVETBn is stored by 
SST ATE only). The stored state of the channel can then be recalled (and the 
state of the channel restored) with the FIST ATE or FIST A TEn command 
(DRI\fETBn is recalled by F!STATE only). 

Since the states stored in continuous memory are not destroyed when power is 
removed, you can use a single FIST ATE command to restore the channel to the 
state existing before power·down, rather than having to reenter all the com
mands required to set the channel parameters. 

NOTE 
I/ a power failure occurs while a sf ale is hcing stored in cmtlinuous memory. that 
stme becomes invalid. When power is restored, the invalid partial stale is purged. 
However. stain stored in contilwm~< memory arc not {J/Irgcd with a SCRATCH 
command nor are stored states lo\·t at (IOll'L'r-down. 

Single-Channel Instrument Operation 

For single-channel instrume-nt operation. the current state of channel A is initial
ly stored in volatile memor:<. Use SST ATE 1111111ha or SST A TEA number to store 
the state of channel A into the state number specified by nmnhcr. For example, 
SST ATE 3 or SST A TEA 3 stores the existing state of channel A into state #3. 

For a single-channel instrument, you can store up to I 4 states (0 through I 3) in 
continuous memory using SSTATE or SSTATEA number. When a state is stored, 
use RSTATE number or RSTATEA numhcr to recall the state from continuous to 
volatile memory and thus restore the channel state. For example, RSTATE 2 or 
RSTATEA 2 transfers the state stored in continuous memory state #2 into 
volatile memory. 



Examples 

RSTATE (cont) 

Two-Channel lnslrumei1LQP_I!!!llio_!1 

With two-channel operation, seven states (0 through 6) are specified for each 
channel. That is, state 0 stores information in state A(O) and B(O), state I in A( I) 
and B(l), etc. When SST ATE 1111mher is specified, the state of channel A is stored 
in A(n) and the state of channel B in B(n), 

If SST A TEA is used, only the state of channel A is stored. If SSTATEEI is used, 
only the state of channel B is stored. For example, SST ATE 1 stores the state of 
channels A and Bin continuous memory in state I [A( I) and B(ll], However. 
SST A TEA 1 stores only the state of channel A in state I [A(l)J 

Similarly, RSTATE 1111mher recalls the states of channels A and B from the 
specified continuous memory state, FIST A TEA number recalls the state of channel 
A. and FISTATEB recalls the state of channel B. 

Although the settings of a waveform with TRIGMODE AFIMWF set (stored with 
SST ATE or SST A TEn) are recalled with RSTATE or RSTATEn, the waveform 
output will be suspended whether or not the waveform was running when stored. 
Therefore, to start a waveform when TFIIGMODE AFIMWF is set, a trigger must 
be sent to that channel (e.g., with TRIGIN, PHSYNC, or by applying an external 
signal). 

RST ATE May Change Fre_g Rei Connector State 

The driving channel and/or state of the Freq Ref connector may be changed by 
STOREATOEI. STOF!EBTOA. or RSTATE(A,B). If, for example, a 2-channel HP 
3245A is in its power-on/reset state of channel A: REFOUT EXT and channel B: 
REFO!JT OFF, STOF!EEITOA will set both channels to REFOUT OFF and thev 
will no longer by synchronized. 

Or, if channel A is set to FIEFOUT EXT. STOREATOEI will set channel B to 
REFOUT EXT (which sets channel A to REFOUT OFF). A similar situation will 
result when TBO or TB I is driven with SYNCOUT or REFOUT. 

Related Commands 
~--~"'-""'"""_'_""-·-·-----·-

SST ATE. SSTA TEn, SET, SET? 

Example: Recall Stored Stale (RSTATE) 

This program sets channel A to output a LO VDC signal, stores the channel A 
state (and the channel B state) in state #I, and pauses. After power is cycled and 
the program is continued, the channel A state (and the channel B state) are recal
led with FIST ATE. When the program pauses (line 90), cycle power and then 
press the controller Continue (or equivalent) key to complete the program. 
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RSTATE (cont) 

Commands 
2-182 

! C l eor HP 3245A 

IReset HP 3245A 
!Clear HP 3245A memory 

90 !Pause controller 
100 !Recall channel states 

110 !Query output value 

120 !Enter value 

130 !Display value 
140 END 

Since SSTATE 1 stored the state of channel A in continuous memory (in state 1). 
the state information is not lost when power is cycled. As a result. RSTATE 1 
sets the channel A output back to LO VDC. Then, OUTPUT? returns ''1.0" to 
verify that the channel A output is 1.0 VDC after power was cycled. 



Description 

Syntax 

Parameters 

sub name 

Remarks 

RUN 

Run Subroutine. Executes the named subroutine in parallel with other com· 
mands. Thus, subroutine commands are executed as the HP 3245A finds time be· 
tween executing other commands (contrast with CALL). 

RUN sub name 

Name of the subroutine which is run. 

·rhe specified subroutine must be stored in HP 324.'iA memory using the SUB 
and SUBEND commands before executiug the RUN command. 

Subroutines and Commands Occur In Parallel 
--- --~-·---·-·~- .. ·~-~ .. --~----------- -- -----·--·-------~----------·--·--

Subroutines executed with RUN proceed in parallel with commands from the 
front panel or from the controller. This parallel processing means that the state 
of the HP 3245A or subroutine variable values can be read while the subroutine 
is running. However, parallel execution does not allow two commands to occur 
at the same time. 

The RUN command cannot be used to nest subroutines. 

Execution Error Aborts Subroutine 
~--·--·-- .. -------·~···-~---~ 

If an error occurs during subroutine execution, the subroutine is aborted and the 
cause of the subroutine error is stored in the error register. Control of the HP 
3245A is returned to the controller or to the front panel (wherever the RUN 
command initiated). 

A USE channel assignment within a subrouline executed hx RUN is valid ONLY 
during subroutine execution. For example, suppose channel B is selected as the 
USE channel before the subroutine is run, but channel A is set as the USE 
channel in the subroutine. In this case, Channel A is used onlx in the subroutine 
and the USE channel assignment reverts back to channel ll after the subroutine 
completes. 

CALL, SUB, SUBEND, USE 
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RUN (cont) 

Example 
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Example: Running a Subroutine (RUN) 

This program initiates a RUN subroutine with a RUN command. It shows that a 
resource. such as the USE channeL specified within a RUN subroutine applies 
ONLY to that subroutine. When the program executes, channel A is designated 
:\s the USE channeL However, channel B (USE 100) is designated as the USE 
channel within the subroutine only. Thus, when the subroutine completes, 
APPLY DCV 10 (line 150) changes the c:h:JI!I)el_t\ output from 5.0 VDC to I 0.0 
VDC 

10 ! fit e RUN 
20 
30 CLEAR 709 •ctear HP 3245A 
40 OUTPUT 709;HRST 11 ! Reset HP 3245A 

50 OUTPUT 709;"SCRATCH 11 !Clear HP 3245A memory 
60 

70 OUTPUT 709; 11 USE ou !Use channel A 

80 OUTPUT 709; 11 APPLY DCV 5" !Output 5 VDC on channel A 
90 OUTPUT 709; 11 WAIT 5" !Hold output value for 5 sec 
100 OUTPUT 709;"SUB CHECK 11 !Begin subroutine CHECK 
110 OUTPUT 709; 11 USE 100 11 !Use channel B 

120 OUTPUT 709; 11 APPLY DCV 5" ! output 5 VDC on channel B 

130 OUTPUT 709j 11 SUBEN0 11 !End subroutine CHECK 
140 OUTPUT 709;"RUN CHECK" !Run subroutine CHECK 
150 OUTPUT 709; 11 APPLY DCV 10 11 !Output 10 VDC on channel A 

160 END 



Description 

Syntax 

Parameters 

Remarks 

Example 

RUNNING? 

Running Query. Returns "I" if the current subroutine is running (or paused) or 
returns uon otherwise. Only subroutines executed with the RUN command can he 
paused. 

RUNNING? 

None. 

RUNNING? returns "J" if the current subroutine is running (or paused) or 110 11 if 
the subroutine has finished running. 

If MEM is used, the value returned by RUNNING? is stored in the specified vari· 
able or array. When RUNNING? is executed from the front panel, the response 
is displayed on the front panel display. When RUNNING? is executed from the 
controller, the response is sent to the output buffer in the default ASCII format 

The HP 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASCII format, RUNNING? returns integer 
results in 6-digit signed notation. In the binary format, RUNNING? returns in
teger results in 16-bit, 2's complement notation. 

Related Commands 

PAUSE, RUN, SUB, SUBEND 

Example: Reading Subroutine Stale (RUNNINGQ) 

If this program is preceded by the program RUN (refer to the RUN command), 
executing this program returns the data shown below. 

10 !file RUNNINGQ 
20 
30 OUTPUT 709; 11 RUNNING? 11 

40 ENTER 709;A 
!Query state 

!Enter state 
50 PRINT ''Subroutine State (1 = Running) =1';A !Display results 
60 END 

A typical return when the subroutine is finished is: 

Subroutine State (1 = Running) = 0 
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SCRATCH 

Description 

Syntax 

Parameters 

Remarks 

Example 
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Delete All. Deletes (scratches) all user~dt:fined arrays, v·ariables, and subroutines 
from HP 324511 volatile memory. 

SCRATCH 

The DELSUB (tklcte subroutine) command removes a specific subroutine hut the 
subroutine name remains defined (Le., the name cannot be used to define a not her 
variable, array, etc). Unlike the DELSUB command, SCRATCH deletes arrays, 
variables. and subroutines from volatile memory and also removes the name 
definitions from the catalog (CAT) listing. If SCRATCH is executed when a sub
routine is running. an error is genernted and the subroutine is not purged from 
memory, 

CAT, DELSUB 

Example: Clearing HP 3245A Memory (SCRATCH) 

This program uses SCRATCH CONT to clear both volatile and continuous 
memory. The CAT command is used to show the operation of SCRATCH by 
returning a list of all user-defined arrays, variables, subroutines, and stored states. 

10 !file SCRATCH 
20 
30 DIM Name$[60] 
40 CLEAR 709 
50 OUTPUT 709; 11 RSP1 

60 
70 OUTPUT 709; 11 SUB BEEPER" 
80 OUTPUT 709; 11 BEEP'' 
90 OUTPUT 709;"SUBEND 11 

100 
110 OUTPUT 709;''REAl R'' 
120 OUTPUT 709; 11 USE 011 

130 OUTPUT 709; 11 APPLY DCV 511 

140 OUTPUT 709;~'1NTEGER A(20) 11 

150 
160 !OUTPUT 709;''SCRATCH'' 
170 OUTPUT 709; 11 CAT 11 

180 
190 REPEAT 
ZOO ENTER 709;Name$ 
210 PRINT Name$ 
220 UNTIL Name$= 11 DONE 11 

230 END 

!Dimension controller array 
!Clear HP 3245A 

!Reset HP 3245A 

!Begin subroutine BEEPER 
!Beep once 
!End subroutine BEEPER 

!Define REAL variable R 
!Use channel A 
!Output 5 VDC 
!Define A as INTEGER array 

!Delete all vars,arrays,subs 
!Request CAT listing 

! Repeat loop 
!Enter line 

!Display line 

!DONE is last word returned 



SCRATCH (cont) 

When this program executes as listed (with line 160 as a comment line), a typical 
return is as follows. 

!ARRAY A Sl ZE 

REAL R 

SUB 

DONE 

BEEPER SIZE 

21 

88, TEXT SIZE 62 

If the exclamation point (!) is removed from line 160 and the program rerun, the 
data returned (DONE) shows that SCRATCH has deleted all arrays, variables. and 
subroutines from HI' 3245A volatile memory. A typical return is: 

DONE 
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SECURE 

Description 

Commands 
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Calibration Security. Sets a security code to prevent accidental or unauthorized 
calibration of the 3245A. 

Information on the use of the SECURE command is found in the HP 3245A 
Calibration Manual (P /N 03245-90003). 



Description 

Syntax 

Parameters 

Remarks 

Example 

SER? 

Serial Number Query. Returns ''OOOOAOOOOO". 

SER? 

None. 

Data Returned 
-·---------------~---

On some Hewlett·Pac.kard equipment, the SEll? command returns the actual 
serial number of the instrument. However. the HP 3245A serial number cannot 
be read. so SEll? returns "OOOOAOOOOO". 

Dale Destination 

If MEM is used, the value returned by SEFI? is stored in the specified variable or 
array. When SEll? is executed from the front panel, the is displayed on the 
front panel display. When SER? is executed from the controller, the response is 
sent to the output buffer in the default ASCII format 

Example: Serial Number Query 

10 OUTPUT 709;''SER?I1 

20 ENTER 709;A$ 
30 PRINT A$ 

40 END 

!Query serial number 
!Enter value 
!Display ••OOOOA00000'' 
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SET/SET? 

Description 

Syntax 

Parameters 

block data 

Remarks 

Example 
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Send/Read HP 3245A Stale. SET instructs the HP 3245A to accept a binary 
block of data from the controller which specifies the HP 3245A configuration. 
Before executing SET, SET? must be executed to read the present HP 3245A 
configuration into the controller. 

SET block data 

The h/ock ..... Jfata parameter is a block in IEEE-728 Block A format which 
specifies the configuration. The contents of the block must be identical to the 
block returned by the SET? command. 

The SET? command transfers the configuration of the HP 3245A into the con· 
troller. The configuration can then be reloaded into the HP 3245A (with SET) 
should the instrument lose power or the configuration can be loaded into 
another HP 3245A, as required. 

The h/ock_data parameter is in IEEE-728 Block A format Block A format 
header consists of four bytes: the# sign, the letter A. and two bytes which indi
cate the number of bytes of data to follow. When the HP 3245A configuration 
is transferred to the controller (with SET?) and is then returned to the HP 
3245A (with SET), the Block A formal is automatically provided. 

Related Commands 

BLOCKOUT, OFORMAT 

Example: Sending/Reading HP 3245A Slate (SET) 

This program reads the configuration of the HP 3245A into the controller with 
the SET? command. The HP 3245A configuration is tht•n sent to the HP 1245A 
from the controller using the SET command. 

When the program executes, the state of the HP 3245A is transferred to the con
troller and stored in Set$ and the program is paused. When the Continue key is 
pressed, the program resumes, resets the HP 3245A, and then restores the previous 
state to the instrument with the SET command. 

10 !file SET 
20 
30 DIM Set [8500) !Dim cant array 

40 CLEAR 709 !Clear HP 3245A 
50 OUTPUT 709; 11 RST" !Reset HP 3245A 
60 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 
70 OUTPUT 709; 11 APPLY DCV 1. 5 11 !Output 1. 5 VDC 
80 
90 OUTPUT 709j 11 SET? 11 !Read HP 3245A state 



100 ENTER 709;Set$ 
110 D I SP 11 PRE SS CONTINUE 
120 PAUSE 
130 DJSP Hll 

140 OUTPUT 709; 11 RST 11 

150 OUTPUT 709; 11 SET";Set$ 

160 END 

TO RESUME 11 

SET/SET? {cont) 

!Enter state 
!Display message 

!Pause program 
!Clear display 
!Reset HP 3245A 
!Trans state to HP 3245A 
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SET TIME 

Description 

Syntax: 

Parameters 

seconds 

Remarks 

Example 
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Sel Time_ Sets the HP 3245A internal clock in number of seconds since mid
night. The time i.s stored in volatile memory and is lost when power is removed. 

SET TIME seconds 

Number of seconds since midnight The valid range is 0 through 86399,9 (resolu
tion ~ O.Dl seconds). 

At power-on/reset, the HP 3245A internal clock is set to 0.0 seconds. The time 
set by SET TIME is stored in volatile memory and is lost when power is removed. 

HP 9000 Series 200/300 controllers use two commands to convert time formats: 
TIME and TIME$. The TIME command converts a formatted time-of,day string 
(hh:mm:ss) into a numeric value of seconds since midnight The TIME$ command 
converts the number of seconds value into a string representing the time-of-day 
format. 

You can calculate a specific time in seconds since midnight by using t (seconds)~ 
(hours*3600) + (minutes*60) + seconds. For example, 9:45:30 AM. = (9 x 3600) + 
(45 x 60) + 30 = 35130 seconds, Or, for 9:45:30 A.M., the number of seconds since 
midnight can be specified as: oUTPUT 709;"SET TIME";<9*3600)+(45*60)+30. 

TIME 

Example: Selling Clock Time (SET_ TIME) 

This program sets the HP 3245A internal clock to 9:55 A.M. and verifies that the 
clock is running by reading the time five seconds after the clock is set. The time 
is set using the HP 9000 Series 200/300 TIME command and the return time 
(09:55:05) is converted to an hh:mm:ss format by the TIME$ command. 

10 
20 
30 
40 
50 
60 

! file 

CLEAR 
OUTPUT 
OUTPUT 

SET TIME -

709 
709; 11 RST 11 

709; 11 SCRATCH 11 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

70 OUTPUT 709; 11 SET TIME 11 ;TIME (1 19:55:00 11 ) !Set time to 9:55A.M. 

80 WAIT 5 

90 OUTPUT 709;''TJME 11 

100 ENTER 709;A 
110 PRINT TIME$(A) 
120 ENO 

!Wait five seconds 
!Read clock time 
!Enter time 
!Convert time and display 



Description 

Syntax 

Parameters 

argument 

bit _displacement 

Remarks 

Examples 

SHIFT 

Shill Bits Without Wraparound. Returns an integer obtained by shifting the ar
gument a specified number of positions without bit wraparound (contrast with 
ROTATE). 

SHIFT (argument, bit_displaceme11t) 

Must be a numeric integer within the range of -32768 to +32767. Within the HP 
3245A, the argument is represented as a 16-bit, 2's complement integer. 

Specifies the number of positions bits are shifted. Positive values shift the argu
ment toward the least significant bit and negative values shift the argument 
toward the most significant bit. 

Related Commands 

ROTATE 

Example: Positive Shill 

This program rotates the bit pattern for 12 three positions toward the least sig
nificant bit as shown and displays the result (I) on the controller CRT. 

12 = 0000 0000 0000 1100 
Shift #1 0000 0000 0000 0110 
Shift #2 = 0000 0000 0000 0011 
Shift #3 0000 0000 0000 0001 

10 OUTPUT 709; 11 VREAD SHIFT(12,3) 11 

20 ENTER 709;A 
30 PRINT ''Shift Result = '1 ;A 
40 END 

Example: Negative Shill 

!Shift bit pattern for 12 
!Enter result 
!Display result 

This program shifts the bit pattern for 12 three positions toward the most sig
nificant bit as shown and displays the result (96) on the controller CRT. 

12 0000 0000 
Shift #1 0000 0000 
Shift #2 0000 0000 
Shift #3 = 0000 0000 

10 OUTPUT 709;"VREAD SHIF1(12, ·3) 
20 ENTER 709;A 
30 PRINT ''Shift Result = '';A 
40 END 

0000 1100 
0001 1000 
0011 0000 
0110 0000 

!Shift the bit pattern 
!Enter result 
!Display result 

for 12 
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SIN 

Description 

Syntax 

Parameters 

argument 

Remarks 

Example 

Commands 
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Sine. Returns the sine of the angle (in radians) represented by the argument. 

SIN (argument) 

I\1ust be a number or numeric expression (enclosed in parentheses) in radians and 
in the range±. 2.98156826 E+8. 

ATN. COS 

Example: Using SIN Function 

This program computes the sine of 0.5235988 radians (30 degrees) and displavs 
the result (.5) on the controller CRT. 

10 OUTPUT 709; 11 VREAD SINC.5235988)'1 !Compute sine of 30 degrees 
20 ENTER 709;A !Enter result 

30 PRINT 11 Sine = '';A !Display result 
40 END 

A tvpical return is: 

Sine = .50000002 



Description 

Syntax 

Parameters 

Remarks 

Example 

SIZE? 

Size Query. Heturns the number of elements in the specified array. 

SiZE? array _name 

Array whose size is returned. 

Dala Flelumed 
-------------------- --~---

SIZE? returns the number of elements in the specified army_ This number is one 
more than the index of the last element in the array due to the option base 0 
convention (see DIM, REAl, or INTEGER commands). If the number of the max· 
imum element is 32767. SIZE? returns ~32768 since +32768 cannot he represented 
as a 16-bit signed integer. 

NOTE 
For RFA l. arrays, ERROR 41 -OUT OF M l'MORY is N<'nerated i( you try to 
de(ine the array si::e greater than about 10000 elcrnenfs. 

Data Destination ----------·-----------------

If the MEM command is used, the value returned by SIZE? is stored in the 
specified variable or array. When SIZE? is executed from the front panel, the 
response is displayed on the front panel display. When SIZE? is executed from 
the controller, the response is sent to the output buffer in the default ASCJ! 
format. 

HP·IEI Data Formal __ ,,,,, __________ ~------·-

The HP 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASCI! format, SIZE? returns integer 
results in 6~digit signed notation. In the binary format. SIZE? returns integer 
results in l6~bit. 2's complement notation. 

DIM, INTEGER, REAL 

Example: Using the SIZE? Command 

This program defines INTEGER array VOLT! with 10 elements and then 
verifies the array size using the SIZE? command. 

10 OUTPUT 709;''1NTEGER VOLT1(9)'' !Integer array with 10 elements 
20 OUTPUT 709;''SIZE? VOLT1'' !Read array size 
30 ENTER 709;A !Return array size 
40 PRINT 11 VOLT1 Size = '';A !Display array size 
50 ENO 
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SPOll (Serial Poll) 

Description 

Syntax 

Remarks 

Commands 
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SPOLL, like the HP 3245A STB? command, returns the status byte which is the 
weighted sum of the lower eight bits set in the Status Register. 

P=SPOll (709) 

• SPOLL returns a decimal value which is the sum of lower eight bits in the HP 
3245A Status Register bits which are true (set), A "0" is returned if no Status 
Register bits are s<et The following table defines Status Register bits and as
sociated decimal values. 
~---~-~ 

Bit Value 
··----

0 

_______ ... _ .. ______________ ~ 
Description 

-----........... ---------------·--
DATA AVAILABLE. Set (1) when data is 
available in the output buffer. Cleared (0) 
when data is removed from the buffer; by the 
CLROUT, CLR, or CLEAR commands; or with the 
front panel Clear key. 

2 NOT USED .. 

2 4 

3 8 

4 16 

5 32 

6 64 

7·16 

USER SERVICE REQUEST. Set (1) when SRQ is 
executed over HP·IB or from the front panel. 
Cleared (0) with STA?, CLR, CLEAR, or front 
panel. Clear key. 

LOCAL. Set ( 1) when the HP 3245A powers on; 
when it is reset (RST); or when it enters 
the Local mode. Cleared (0) with STA? 1 CLR, 
or CLEAR. 

READY. Set (1) when the input buffer is 
empty and the HP 3245A is not execllting a 

command or a CALL·executed subroutine. 
Cleared (0) when the HP 3245A is executing a 
command or a CALL-executed subroutine. 

ERROR. Set true (1) when an error condition 
occurs. Cleared (0) when ERR? or ERRSTR? 
clear the error register or by CLR or CLEAR. 

SRQ SENT. Set (1) (and HP-IB SRQ sent to 

controller) when any other unmasked bit (bit 
0, 2, 3, 4, or 5) in the status register is 
set. Cleared (0) by STA?, CLR, CLEAR, SPOLL 
or by the front panel Clear key. 

NOT USED .. 



Example 

SPOLL (Serial Poll) (cont) 

• If the HP-IB SRQ line is set TRUE when SPOLL is sent, all bits in the Status 
Register are cleared if the condition which set the bit(s) is no longer present. If 
the SRQ line is FALSE when SPOLL is sent. the Status Register contents are not 
changed, 

• SPOLL differs from STB? in that STB? interrupts the HP 3245A microproces
sor_ With STB?, the HP 3245A always appears to be busy (bit 4 dear), However, 
SPOLL reads the status hyte without interrupting the microprocessor, so SPOLL 
can he used to monitor the ready state of the HP 3245A 

e If there is data in the output buffer when SPOLL is sent, the data remains in
tact. However, if there is data in the output buffer when STB? is sent that data 
is overwritten by the status data (unless OUTBUF ON is set), 

10 P"SPOLl (709) 
20 DJSP P 
30 END 

!Send Serial Poll, place response in P 
!Display response 
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SQR 

Description 

Syntax 

Parameters 

argument 

Remarks 

Example 
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Square Root. Returns the square root of the specified argument. 

SQR (argument) 

!Vlust be a number or numeric expression (enclosed in parentheses) greater than 
or equal to zero. 

None. 

Example: Square Root of a Number 

This program computes the square root of 2.345 and displays the result 
(1.5313393) on the controller CRT. 

10 OUTPUT 709;''VREAD SQRC2.345) 11 

20 ENTER 709;A 

30 PRINT ''Square Root = 11 ;A 
40 ENO 

A typical return is: 

Square Root = 1.5313393 

!Compute square root 
!Enter result 
!Display result 



Description 

Syntax 

Parameters 

Remarks 

Example 

SRQ 

Programmed Service Request If status regis!<" bit 2 (USER SERVICE 
REQUEST) is unmasked by the RQS command, executing SRQ sets the HP-IB 
SRQ line TRUE which signals the controller that the HP 3245A has requested 
service. 

SRQ 

None. 

Service Request Acli(l.l1 

When executed, SRQ sets bit 2 in the status register. If the USER SERVICE 
REQUEST bit (bit 2) in the RQS mask register is unmasked (with RQS 4). the 
HP-18 SRQ line is asserted and the controller is notified of the HP 3245A service 
request 

Entering the SRQ command via the front panel or from an HP 3245A sub
routine performs the same action as entering the SRQ command via HP-IB from 
the controller. 

Related Commands __________ ,_, __ _ 

PONSRQ, RQS, RQS?, STA? 

Example: Using Front Panel SRQ (SRQ) 

This program shows one way to use the SRQ command from the front panel to 
generate an interrupt signal to the controller. The program loops continuously 
until an SRQ command is executed from the front panel (via the MENU keys). 
When SRQ is executed, the front panel SRQ annunciator is lit and a message is 
displayed on the controller CRT 

10 ! file SRQ 

20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 OUTPUT 709; 11 RQS 411 

70 
80 ON INTR 7 GOTO 120 
90 ENABLE INTR 7;2 
100 WHILE 1 
110 END WHILE 
120 PRINT 11 3245 SRQ RECEIVED" 
130 OUTPUT 709;''STA? 11 

140 ENTER 709;A 
150 PRINT 
160 PRINT "Status Reg. Bits Set 

170 END 

II;A 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 
!Unmask bit 2 (USER SERV REO) 

!Go to line 120 when SRQ exec 
!Enable HP·IB SRQ interrupt 
!loop untit SRQ executed 
!End loop 

!Display interrupt message 
!Read status register bits set 
!Enter bits set 
! Space 

!Display bits set 
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SRQ (cont} 

Commands 
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When SRQ is executed from the front panel, the controller CR'r display is as 
follows. The returned value of 68 shows that bit 6 · SRQ SENT (weight = 64) 
and bit 2- USER SERVICE REQUEST (weight= 4) are set (68 = 64 + 4). 

3245 SRQ RECEIVED 

Status Reg. Bits Set 68 



Description 

Syntax 

Parameters 

number 

Remarks 

SST ATE 

Store HP 3245A Stale. Stores up to 14 HP 3245A states in continuous memory. 
Stored states can be recalled with the RSTATE or RSTATEn commands. 

SST ATE number or SST A TEn number 

Number of the stored state. For single-channel instrument operation, numha " () 
through 13. For two-channel instrument operation, number ~ 0 through 6. Also. 
for singkchannel instrument operation, only SST ATE and SST A TEA apply. For 
two-channel operation, SST ATE. SST A TEA, and SSTATEB apply. 

Selling/Recalling Channel Stales 

The hardware state of a channel (such as DCV output the arbitrary waveform 
contents, frequency ~ l kHz, DC offset ~ 2 VOC, etc.) can be stored in con
tinuous (nonvolatile) memory with SST ATE or SST A TEn (DRIIfETEin is stored by 
SST ATE only). The stored state of the channel can then be recalled (and the 
state of the channel restored) with the RSTATE or RSTATEn command 
(IJRIIfETBn is recalled by RSTATE only), 

Since the states stored in continuous memory are not destroyed when power is 
removed, you can don single RSTATE command to restore the channel to the 
state existing before power-down. rather than having to re-enter all the com
mands required to set the channel param.-ters. 

NOTE 
If a power lailurc occurs while a state is being stored in continuou.s· memory, that 
state becomes invalid. When power is restored, the invalid partial state is purged. 
However. states stored in continuous mcrnory arc not purged with a SCRATCH 
command nor are stored states lost at powcr-dow11. 

Single-Channel Instrument Operation 

For single-channel instrument operation, the current state of channel A is initial
ly stored in volatile memory. Use SST ATE numhcr or SST A TEA numher to store 
the state of channel A into the state number specified by numhcr. For example. 
SST ATE 3 or SST A TEA 3 stores the existing state of channel A into state #J 

For a single-channel instrument, you can store up to 14 states (0 through !3) in 
continuous memory using SST ATE or SST A TEA 1111111her. When a state is stored, 
use RSTATE number or RSTATEA nwnher to "'call the state from continuous to 
volatile memory and thus restore the channel state. For example, RSTATE 2 or 
RSTATEA 2 transfers the state stored in continuous memory state #2 into 
volatile memory. 
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SSTATE {cont) 

Examples 

Commands 
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With two-channel operation, seven states (0 through 6) are specified for each 
channeL That is. state 0 stores information in state A(O) and B(O). state I in A( I) 
and B(l ), etc. When SST ATE 11111/lhcr is specified, the state of channel A is stored 
in A(n) and the state of channel B in B(n ). 

If SST A TEA is used, only the state of channel A is stored. If SSTATEB is used, 
only the state of channel B is stored. For example. SST ATE 1 stores the state of 
channels A and B in continuous memory in state I [A( I) and B(l)]. However. 
SST A TEA 1 stores only the state of channel A in state I [A( I)]. 

Similarly. RSTATE nurnhcr recalls the states of channels A and B from I he 
specified continuous memory state, RSTATEA 1111111/Jer recalls the state of channel 
A. and RSTATEB recalls the state of channel B. 

l,lsing STOF!EATOB/STOREBTOA lor Two-Channel (l£~ralion 

In addition, for two-channel instrument operation, you can use STOREATOB to 
copy the state of channel A into channel B or use STOREBTOA to copy the state 
of channel B into channel A (both previous states are still stored in continuous 
memory). Then, you can use SSTATEA or SSTATEB to transfer the state to 
continuous memory. 

f!_elat_ed _(;o1J1ma_!!ds 

RSTATE, RSTATEn, SET. SET'1 

Example: Store Slate (SST ATE) 

This program sets channel A to output a l.O VDC signal, stores the channel A 
state (and the channel B state) in state #I. and pauses. After power is cycled and 
the program is continued, the channel A state (and the channel B state) are recal
led with RSTATE. When the progrom pauses (line 80). cyc.le power and then 
press the controller Continue (or equivalent) key to complete the program. 

10 ! file SST ATE 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RST 11 !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 

60 OUTPUT 709; 11 APPL y DCV 1. Qll !Output 1. 0 voc from ch A 
70 OUTPUT 709; 11 SSTATE 1" !Store ch state in state 1 
80 PAUSE !Pause controller 
90 OUTPUT 709; 11 RST ATE 1" !Recall channel states 

100 ENO 



Description 

Syntax 

Parameters 

Remarks 

STA? 

Status Word Query" Returns the status wont The number returned by STA? is 
the weighted sum of all bits (masked or unmasked) set in the status registeL 

STA? 

STA? returns a decimal value which is the sum of the status register bits which 
are TRUE (set). A "0" is returned if no status register bits are set. 

Power-On Conditions 

At power-on, STA? returns "0" if power·on SRQ is disabled (1'01\!SRQ OFF). lf 
power-on SRQ is enabled (PONSRQ ON), at power-on STA? returns "72" and the 
HP·IB SRQ line is asserted" 

Reading/Clearing Status Register with STA? 

The STA? command reads the status register bits set and clears certain bits in the 
register after the read has been made. STA? returns a decimal value equal to the 
sum of the decimal values of all status register bits set (both masked and unmas· 
ked). For example, if bit 0 ·DATA AVAILABLE (value= I) and bit 4 ·READY 
(value= 16) are set, STA? returns 17. 

STA? also clears status register bits after the read has been made. STA? clears bit 
2 ·USER SERVICE REQUEST and bit 3 · LOCAL after the command executes. 
For example, if both of these bits are unmasked and both bits are set. status 
register bit 6 · SRQ SENT is also set and an SRQ is sent to the controller. ln this 
case, STA? returns 76 (64 + 8 + 4) and clears lJits 2, 3" and 6. 

Executing STA? clears bits 2 and 3 which are set by an event (USER SERVICE 
REQUEST and LOCAL). Bits 4 and 5 which reflect state (condition) (DATA 
AVAILABLE. READY. and ERROR) are not cleared by STA?. Bit 6 (SRQ 
SENT) and the HP·IB SRQ line are cleared ONLY if no unmasked bits remain 
set. 

NOTE 
When STA? or STB? is executed, bit 4. READY, will always show cleared 'ince 
the H P 3245A is busy executing the command. Usc READY? or SPOLL to check 
the ready status ol the HP 3245A. 

Data Destination 

If MEM is used, the value returned by STA? is stored in the specified variable or 
array. When STA? is executed from the front panel, the response is displayed on 
the front panel display. When STA? is executed from the controller, the 
response is sent to the output buffer in the default ASCII format. 
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STA? (cont) 
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Status Register Bit Definitions 

This table defines status register bits and associated decimal values, It also shO\VS 

the events/conditions which set/clear the bits. 

-----

Bit Value Definition Set by: Cleared by: 

--
0 1 DATA Data avai table in CLR, CLEAR, 

AVAILABLE the output buffer. CLROUT I or 
Clear key or 
when data is 

removed from 
output buffer 

1 2 NOT USED 

2 4 USER SRO command from STA?, CLR, 

SERVICE controller or from CLEAR, or 
REQUEST HP 3245A. Clear key. 

3 8 LOCAL Power-on, RST, or STA?, CLR, 

Local mode set. CLEAR, or 
Clear key. 

4 16 READY Input buffer is Command or 
empty and no CALL sub· 

command or CALL routine is 

subroutine is executing. 

executing. 

5 32 ERROR An error CLR, CLEAR 
condition or when ERR? 
occurring. or ERRSTR? 

clears error 
register. 

6 64 SRO SENT When any unmasked STA?, STB?, 

bit (0, 2, 3, 4, CLR, CLEAR, 

or 5) in status SPDLL, or 
register is set. Clear key.* 

7- NOT USED 
16 

* = Not cleared by STA?/STB? for every condition. 



Example 

STA? (cont) 

HP-IB Data Format 

The HP 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASCII format. STA? returns integer results 
in 6-digit signed notation. In the binary format. STA? returns integer results in 
16-bit. 2's complement notation. 

Related Commands 

PONSRQ. RQS. STB" 

Example: Reading the Status Word (STAG!) 

This program uses STA? to read the system status word. The value returned is 
the weighted sum of the status register bits (masked or unmasked) which are set. 
In the program, IMP? returns data to the output buffer. which sets status register 
bit 0 DATA AVAILABLE. Then, STA? returns a"!" (decimal value of bit 0) to 
indicate bit 0 is set. (Note that line 80 is a comment line. It is added so that this 
program can be modified and used for STB?.) 

10 ! fit e STAQ 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RST 11 !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 

60 OUTPUT 709; 11 1MP? 11 ! Query impedance 
70 OUTPUT 709; 11 STA? 11 !Read status word 
80 !OUTPUT 709; 11 STB? 11 !Read status byte 

90 ENTER 709;A !Enter value 
100 PRINT !Space 

110 PRINT 11 Status Reg Bits Set H;A !Display value 
120 END 

Since bit 0 is the only status register bit set, STA? returns the weighted decimal 
value (I) of the bits set and a typical return is: 

Status Reg Bits Set = 1 

Commands 
2·205 



STB? 

Description 

Syntax 

Parameters 

Remarks 
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Status Byle Query. Returns the status byte. The number returned by STB? is 
the weighted sum of all bits (masked or unmasked) set in the status register. 

STB? 

None. 

Data Returned 

STB? returns a decimal value which is the sum of the status register bits which 
are TRUE (set). A "0" is returned if no status register bits are set. 

Power-On Conditions 
·-~-·-~~-----

At power-on, STB? returns "0" if power-on SRQ is disabled (I'ONSRQ OFF). !f 
power-on SRQ is enabled (I'ONSRQ ON). at power-on STB? returns "72" and the 
HP·IB SRQ line is asserted. 

Reading/Clearing Status Register with STB? IS POLL 

STA?, STB?. and SPOLL all return the weighted sum of the status register bit 
which are set (both masked and unmasked). However, STA? also clears bit 2 
(USER SERVICE REQUEST) and bit 3 (LOCAL). If desired, you can use STB? 
to read the status register bits without clearing bits 0. 2, 3. 4, or 5. 

Since STB? interrupts the HP 3245A microprocessor, when STB? is used the HI' 
3245A appears to be busy (bit 4 is cleared). Since SPOLL reads the status register 
without interrupting the microprocessor, you can use SPOLL to monitor the 
READY state of the HP 3245A. 

If the HP-!B SRQ line is set TRUE when SPOLL is sent. all bits in the status 
register are cleared if the event or condition which set the bit(s) is no longer 
present. If the SRQ line is FALSE when SPOLL is sent, the status register con
tents are not changed. 

If there is data in the output buffer when SPOLL is sent, the data remains intact. 
In contrast, if there is data in the output buffer when STB? is sent, that data is 
overwritten by the status data (unless OUTBUF ON is set). 

NOTE 

When STA? or STB? is executed, hit 4 - Rlo'A DY, will always show cleared since 
rhc H P 3245A is husy cxecuring the command. Usc READY? or SPOLL ro check 
rhc ready status olthe H P 3245.4. 

Data Destination 

If MEM is used, the value returned by STB? is stored in the specified variable or 
array. When STB? is executed from the front paneL the response is displayed on 
the front panel display. When STB? is executed from the controller, the 
response is sent to the output buffer in the default ASCII format. 



STB? (cont) 

Status Register Bit Definitions 

This table defines the status register bits and associated decimal valnes. It also 
shows the events/conditions which set/clear the bits. 

Bit Value Definition 

0 1 OAT A 

AVAILABLE 

2 

3 

4 

5 

6 

7· 
16 

2 

4 

8 

16 

32 

64 

NOT USED 

USER 
SERVICE 
REQUEST 

LOCAL 

READY 

ERROR 

SRQ SENT 

NOT USED 

Set by: 

Data available in 
the output buffer. 

SRO command from 
controller or from 
HP 3245A. 

Power-on, RST, or 

local mode set. 

Input buffer is 

empty and no 

command or CALL 
subroutine is 
executing. 

An error 

condition 

occurring. 

When any unmasked 
bit (0, 2, 3, 4, 

or 5) in status 
r-egister is set. 

Cleared by: 

CLR, CLEAR, 

CLROUT, or 

Clear key or 
when data is 
removed from 
output buffer 

STA?, CLR, 

CLEAR, or 
Clear key. 

STA?, CLR, 

CLEAR, or 
Clear key. 

Command or 
CALL sub-
routine is 
executing. 

CLR, CLEAR 
or when ERR? 
or ERRSTR? 
clears error 
register. 

STA?, STB?, 
CLR, CLEAR, 
SPOLL, or 
Clear key.* 

L-~--~--------~-----------L------·----

* Not cleared by STA?/STB? for every condition. 
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STB? (cont) 

Example 
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HP-IB Data Formal - '"'" '- -·-·~--·-""' _________ ,,~ .... - .... ,_,_ 

The Hl' 3245A returns numeric results in either ASCll or binary format (see the 
OFORMAT command). In the default ASCII formaL STB? returns integer results 
in 6-digit signed notation. In the binary format, STB? returns integer results in 
16-bit, 2's complement notation. 

Related Commands 
------- -~-·---··--·-- """ ------·--·--·~·-·-

PONSRQ, RQS, STA? 

Example: Reading the Status Elyle 

This program uses STB? to read the system status byte. The value returned is the 
weighted sum of the status register bits (masked or unmasked) which are set. In 
the program, IMP? returns data to the output buffer, which sets status register bit 
0- DATA AVAILABLE. Then, STEI? returns a "I" (decimal value of bit 0) to 
indicate bit 0 is set. (If desired, you can use the STAQ program stored on the 
Example Programs disc and modify lines 70 and 80.) 

10 ! fit e STAO 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709;"RST 11 !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 

60 OUTPUT 709; 11 IMP?n !Quer·y lmpedance 
70 JOUTPUT 709; 11 STA? 11 !Read status word 
80 OUTPUT 709; 11 STB? 11 !Read status byte 

90 ENTER 709;A !Enter value 
100 PRINT !Space 

110 PRINT 11 Status Reg Bits Set " II;A !Display value 
120 END 

Since bit 0 is the only status register bit set, STB? returns the weighted decimal 
value (I) of the bits set and a typical return is: 

Status Reg Bits Set = 1 



Description 

Syntax 

Parameters 

sub name 

Remarks 

Example 

STEP 

Single Step Subroutine, Steps through the specified subroutine, line by line, to 
verify its operation. 

STEP rsub_name] 

The name of a previously stored subroutine, 

To start the single-step process, send the STEP command followed by the name 
of the subroutine, Next, send the STEP command to sequence through the sub
routine, line by line, Each time STEP is executed, the next subroutine line is dis
played and executed, If the line generates data, the data is displayed, 

You can execute the CONT (continue) command to cease stepping and continue 
normal execution of the subroutine from the last line stepped, Compressed sub
routines (COMPRESS command) cannot be stepped, 

Related Commands 
----·------·-~-

COMPRESS, CONT, PAUSE, SUB, SUBEND 

Example: Stepping Through a Stored Subroutine 

This program line steps through stored subroutine TEST! one line at a time, each 
time line 200 is executed, 

100 OUTPUT 709;''ST~P TEST1 11 

200 OUTPUT 709;''STEP' 1 

!Step through subroutine TEST1 

!Step to next Line 
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STOREATOB/STOREBTOA 

Description 

Syntax 

Parameters 

Remarks 

Example 

Commands 
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Copy Channel State. STOFIEATOB stores (copies) the present state of channel A 
into channel B. STOREBTOA stores the 1>resent state of channel B into channel 
A. 

STOREATOBorSTOREBTOA 

None. 

J)sing STOREATOEI/STOREBTO~ 

For two-channel instrument operatinn, use :JTOREATOB to cnpy the state nf 
channel A into channel B or use STOREBTOA to cnpv the state of channel B 
into channel A (both previous states are still stored in continuous memory). 
After STOREATOB or STOREBTOA is executed. the states remain in volatile 
memory. lise SST A TEA nr SSTATEB to transfer the state to continunus 
memory. 

Changing Freq Rei Connector State 

The driving channel and/or state of the Freq Ref connector may be changed bv 
STOREATOB, STOREEITOA, or RSTATE(A,B). If. for example, a 2-channel HP 
J245A is in its power-on/reset state of channel A: REFOUT EXT and channel B: 
REFOUT OFF, STOREBTOA will set both channels to REFOUT OFF and they 
will no longer by svnchronized. Or, if channel A is set to REFOUT EXT. 
STOFIEATOEI will set channel B to REFOUT EXT (which sets channel A to 
REFOUT OFF). A similar situation will result when TBO or TB I is driven with 
SYNCOUT or REFOUT. 

_Flelated Commands 

SST A TEA, SSTATEB 

Copying Channel A Slate to Channel B (STOREATOB) 

This program sets channel A to a specified state (2.5 VDC offset. 10kHz 
frequency. and 5 V ac PP square wave output) and then pauses. When you press 
the Continue key, the program continues and uses STOREATOEl to copy the 
channel A state to channel B. 

10 ! file STOREATOB 
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RSTII !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 

60 
70 OUTPUT 709j 11 USE 0" !Use channel A 
80 OUTPUT 709; 11 DCOFF 2.5 11 !2.5 VDC offset 

90 OUTPUT 709; 11 FREQ 10E3 11 !10kHz frequency 
100 OUTPUT 709,· 11 APPLY SQV 5" !5 V ac PP square wave 

110 PAUSE !Pause controller 
120 OUTPUT 709; 11 STOREAT08 11 !Copy ch A state to ch B 
130 END 



Description 

Syntax 

Parameters 

sub 11ame 

Remarks 

SUB 

Begin Subroutine, Instructs the HP J245A to store all subsequent commands un, 
til the SUBEND command in the named subroutine, 

SUB sub 11ame 

Subroutine name. Subroutine names may contain up to 10 characters. The first 
character must be a letter (A,Z) but the remaining nine characters can be letters, 
numbers (0,9), the underscore character(","), or the question mark("?"). 
Subroutine names must not he the same as HP 1245A commands or parameters, 
previously defined array or variable names. or stored state names. 

Since the front panel has no features for editing subroutines, it is recommended 
that you first create subroutines on your controller and then download them to 
the HP 3245A. 

Subroutines can be executed using either the CALL command or the RUN com
mand. See the CALL or RUN command for details. 

Nesting subroutines allows one subroutine to execute (CALL only) another sub
routine. Subroutines can be nested up to 10 deep. 

When a subroutine is entered, the HP 3245A checks the subroutine for syntax er
rors. lf the syntax is not correct, an error is generated and the command is not 
stored in the subroutine. In this case. edit the subroutine in the controller and 
download it again. 

Maximum Number ol Subroutines Allowed _, _____________________________ _ 

The exact number of subroutines that can be stored depends upon the sizes of 
the individual subroutines. A subroutine which consists of about 10 commands 
(including SUB and SUBEIIID) might average about 600 bytes. 

Related Commands 

CALL, COMPRESS, DELSUB, FlLLBlN, LIST, RUN, SUBEND 
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SUB (cont) 

Example 

Comma nels 
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Example: Creating a Subroutine 

This program creates subroutine OUT I which outputs 0.1 VDC from channel A 
and then beeps once when the subroutine is executed (with CALL). 

10 CLEAR 709 !Clear HP 3245A 
20 OUTPUT 709; 11 RST 11 !Reset HP 3245A 

30 OUTPUT 709;"SCRATCHu !Clear HP 3245A memory 

40 
50 OUTPUT 709; II SUB OUT 1 11 !Begin sub OUT1 
60 OUTPUT 709; II APPLY DCV . 11' !Output 0. 1 VDC 

70 OUTPUT 709; u BEEP" !BEEP once 
80 OUTPUT 709; 11 SUBEND 11 !End subroutine 
90 OUTPUT 709; 11 CALL OUT1 11 ! Call subroutine 

100 END 



Description 

Syntax 

Parameters 

Remarks 

Example 

SUBEND 

End Subroutine. Identifies where the subroutine ends and also terminates the 
subroutine entry. The SUBEND command must be the last statement in the sub· 
routine. All commands listed between SUB and SUBEND become part of the 
subroutine, 

SUBEND 

None. 

Since the front panel has no features for editing subroutines, it is recommended 
that you first create subroutines on your controller and then download them to 
the HP 3245A. Subroutines may be executed using either CALL or RUN. Nest.ing 
subroutines allows one subroutine to execute (CALL only) another subroutine. 
Subroutines can be nested up to 10 deep. 

Subroutine Syntax Checked When Downloaded 

Wben a subroutine is entered. the HP 3245A checks the subroutine for syntax er
rors. If the syntax is not correct, an error is generated and the command is not 
stored in the subroutine. In this case, edit the subroutine in the controller and 
download it again. 

Related Commands 

CALL, COMPRESS, DELSUB. FILLBIN, LIST, RETURN, RUN, SUB 

Example: Creating a Subroutine 

This program creates subroutine OUT! which outputs 0.1 VDC from channel A 
and then beeps once when the subroutine is executed (with CALL). 

10 CLEAR 709 
20 OUTPUT 709; 11 RSTu 
30 OUTPUT 709; 11 SCRATCH 11 

40 
50 OUTPUT 709; 11 SUB OUT1 11 

60 OUTPUT 709; 11 APPLY DCV 
70 OUTPUT 709; 11 BEEP 11 

80 OUTPUT 709; 11 SUBEND 11 

90 OUTPUT 709; 11 CALl OUT1 11 

100 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A 

!Begin sub OUT 1 

.111 !Output 0.1 VDC 
! BEEP once 
!End subroutine 
! Call subroutine 

memory 

Commands 
2-213 



SYNCOUT /SYNCOUT? 

Description 

Syntax 

Parameters 

destination 

Remarks 

Commands 
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SeljRead Sync Out. SYNCOUT controls the destination of the SYNC output 
signal for AC waveforms. SYNCOUT? returns the SYNC signal output destina
tion (front panel Sync Out connector and/or rear panel TBO or TBI connector). 

SYNCOUT destination 

SYNCOUT? 

The SYNC signal is always routed to the front panel Sync Out connector, but 
can also be routed to the TBO or TEll output connectors on the rear panel with 
the dnhnalion parameter as shown. Power-on/reset destination = OFF. 

destination Definition 

OFF Disable external routing of Sync signal (the Sync 
signal is routed only to the Sync Out connector). 

TBO Route Sync signal to Sync Out connector and to the 
TBO connector on the rear panel. 

TB1 Route Sync signal to sync Out connector and to the 
TB1 connector on the rear panel. 

Ihe Sync Out SignEI 

All AC waveforms (sine, ramp, square, and arbitrary) have an associated SYNC 
signal which is output from the front panel Sync Out connector when the 
waveform is output The Sync signal is a logic "I" (+SV) when the waveform 
output level is positive relative to its DC offset. The Sync signal is a logic "0" 
(OV) when the waveform output level is negative relative to its DC offset. 

Sync Out Signal Destinations 

The Sync Out signal is always routed to the front panel Sync Out connector for 
the specified USE channel. but can also be routed to the TBO or TB I ports on 
the rear paneL SYNCOUT OFF disables external routing of sync signal and the 
signal is routed only to the Sync Out connector. 

SYNCOUT TBO or TB1 automatically disables the software drivers (DRIVETBn) 
and/or the other channel's drive (SYNCOUT or REFOUT) to the selected trigger 
bus and routes the present USE channel's sync signal to the TBO or TB I port 

REFOUT /SYNCOUT/DRIVETBn Interaction 

Using REFOUT TBn or SYNCOUT TBn automatically resets DRIVETBn to OFF 
Using DRIVETBn other than OFF, SYNCOUT TBn, or REFOUT TBn from the 
other channel automatically resets REFOUT TBn on this channel to REFOUT 
OFF. 



Example 

SYNCOUT JSYNCOUT? (cont) 

QueryCommand (SYNCOUT?) 

The SYNCOUT? command returns the destination (front panel Sync Out conncc" 
tor and/or rear panel TBO or TBI connector) for the SYNC output signal. 

DCOFE 1JSE 

Example: Using the Sync Signal (SYNCOUT) 

This program uses the Sync Out signal to gate the channel B output Channel A 
is set for a I kHz square wave@ I Vac PP and channel Bisset for a 10kHz sine 
wave @ 2.5 V ac PP" SYNCOUT TBO and TRIGIN TBO allow the sync out signal 
to be sent from channel A to channel B via the TBO trigger bus" 

Since channel Bisset for gated waveform mode with HIIGMODE GATE, when 
the Sync Out signal goes from LOW to HIGH. the channel B waveform is out
put When the Sync Out signal goes from HIGH to LOW, the channel B 
waveform is not output. Thus, channel B output occurs only when the channel 
A waveform is positive with respect to its DC offset (0 V in this case). 

10 ! file SYNCOUT 
20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709; 11 USE 0" 
80 OUTPUT 709; 11 FREQ 1E3" 

90 OUTPUT 709; 11 SYNCOUT TB0 11 

100 OUTPUT 709;" APPLY SQV 1" 
11 0 OUTPUT 709; 11 USE 100" 

120 OUTPUT 709; 11 FREQ 10E3 11 

130 OUTPUT 709; TRIGMODE GATE 11 

140 OUTPUT 709; 11 TRIGIN TB0 11 

150 OUTPUT 709; 11 APPLY ACV 2.5 11 

160 END 

I Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Output freq = 1 kHz 
! Sync Out dest is TBO 
!Output 1 V ac pp square 

!Use channel B 
!Output freq = 10 kHz 
!Set gated mode 
!Trigger source is TBO 
!Output 2.5 V ac PP sine 

wave 

wave 
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TBn? 

Description 

Syntax 

Parameters 

II 

Remarks 

Example 
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Trigger Bus Query. Returns the logic level ("0" or "I") of the specified trigger 
bus (TBO or TB l ). 

TBn? 

Specifies which trigger bus level is read. A "0" specifies trigger bus 0 and a "I" 
specifies trigger bus l. 

Data Returned 
------·---·-·-·-~···~-·----

TBn? returns the logic level of the specified trigger bus (the trigger buses are 
normally high). A "0" is returned for a logic low level (0 V), while a "I" is return
ed for a logic high level (+5 V) on the trigger bus. 

Data Destination 
---~·---

If the MEM command is used, the value returned by TBn? is stored in the 
specified variable or array. When TBn? is executed from the front panel, the 
response is displayed on the front panel display. When TBn? is executed from 
the controller, the response is sent to the output buffer in the default ASCII 
format 

The HP 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASCII format, TBn? returns integer results 
in 6-digit signed notation. In the binary format, TBn? returns integer results in 
16-bit, 2's complement notation. 

Related Commands 

DRIVETBn, 

Example: Read Trigger Bus level 

This program reads the logic state of trigger bus I and displays the result on the 
controller CRT. 

10 OUTPUT 709;''TB1? 11 !Read logic state of trigger bus 1 
20 ENTER 709;A !Enter result (0 or 1) 
30 PRINT 11 TB1 Level =••;A !Display result 
40 END 

If TBl level is high, a typical return is: 

TB1 level = 1 



Description 

Syntax 

Parameters 

mode 

Remarks 

Examples 

TERM/TERM? 

Set;Read Oulpul Terminal. TERM selects the output terminal (front pend or 
rear pane!) for the USE channel. TERM? returns the output terminal for the 
USE chcnne!. 

TERM [model 

TERM? 

The mode parameters follow. Power·onjreset/default mode= FRONT. 

mode 

OPEN/OFF 
FRONT 
REAR 

Definition 

Disconnect all outputs. 
Front panel Output terminal. 

Rear panel Output terminal, 

TERM selects the output terminal destination for the USE channel. For example, 
if channel A is the USE channel, TERM FRONT selects the channel A front panel 
Output terminal, while TERM REAR selects the channel A rear panel Output 
terminal. (A channel's Front and Rear terminals cannot be selected at the same 
time.) 

Query Command (TERM?) 

The TERM? command returns the output destination terminal for the USE 
channel (channel A or B). 

Related Commands 

APPLYs. USE 

Example: Selecting Output Terminal 

This program selects the rear panel Channel A Output connector as the channel 
A output destination and returns the output terminal destination (REAR). 

10 OUTPUT 
20 OUTPUT 
30 OUTPUT 
40 ENTER 
50 PRINT 
60 END 

709; 11 USE 0" 
709; 11 TERM REAR 11 

709; 11 TERM? 11 

709;A$ 
11 0Utput Terminal = ";A$ 

!Use channel A 
!Use rear panel Output terminal 
!Query output terminal 
!Enter terminal location 
!Display terminal location 
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TEST (TST) 

Description 

Syntax 

Parameters 

ell 

Remarks 
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Confidence Test TEST (or TST) performs a confidence test on the HP 3~45A 
or on specified channel(s). TEST does not change the hardware or software 
state. but does sci the output to 0 V on the StJecificd channel(s). 

TEST [eft, [chJJ 

Channel parameter. Use 0 or CHANA for channel A or liSt> HlO or CHANB for 
channel B. Executing TEST without the ch parameter tests the entire HP 3245A, 
including channels A and Band the front panel. Executing TEST ch tests only 
the specified channel. 

Data Returned 
- ~--,-----------·-···--·--

TEST returns urASSu if all tests pass or 1TAJLH if one or more tests fail. Any 
failures which occur during the test are displayed on the front panel and the 
first fom errors are stored in the error register. Use the ERR? or ERRSTR? 
command to read the error register. Status register bit 5 (ERROR) is also set if 
any failures occur. 

Channel Test 
------M--~-~-------

Executing TEST performs various tt·sts on the specified channel(s), but does not 
change the hardware or software state of the channeL For the channel test, each 
internal register on the channel is addressed. If the registers do not respond, the 
test fails. 

Front Panel Test --.. ---~-------

The front panel test is performed when the TEST command is executed without 
the ch parameter. After the front panel test is comple-ted, both channels arc 
tested. 

Data Destination 

When TEST is executed from the front panel, the response is displayed on the 
front panel display. When TEST is executed from the controller, the response is 
sent to the output buffer in the default ASCII format. 

Related Commands 

DTEST, FTEST 



Example 

TEST (TST) (cont) 

Example: Testing the HP 3245A (TEST) 

'This program tests the HP 3245A, channels A and Rand the front paneL If all 
tests pass, "Test Passed" appears on the controller CRT If one or more tests faiL 
"Test Failed" appears on the controller CRT and the first four errors are dis
played. 

10 ! file TEST 

20 
30 DIM Err$[601 
40 OUTPUT 709;'tTEST 1

' 

50 ENTER 709;A$ 
60 IF A$= 11 FAIL'' THEN 
70 PRINT 11 Test Failed'' 
80 FOR I = 1 fO 4 
90 OUTPUT 709; 1'ERRSTR?'' 
100 ENTER 709;Err$ 
110 PRINT Err$ 

120 NEXT I 
130 ELSE 
140 PRINT 11 Test Passed'' 
150 END IF 
160 END 

!Dimension controller array 
!Test HP 3245A and front panel 
!Enter test result (pass/fail) 

! Enter loop 

!Display message if test fails 

!Error loop 

!Read error string 
!Enter string 
!Display string 
!Loop until error register is empty 

!Display message if test passes 
!End loop 
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TIME 

Description 

Syntax 

Parameters 

Remarks 

Commands 
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Read Time. Returns the current HP 3245A clock reading in number of seconds 
since midnight (see the SET TIME command). 

TIME 

None. 

Data Returned 
----------~~-

The TIME command returns the current time in number of seconds since mid
night in the range 0 through 86399.99 seconds. 

Data Destination 
-·-·--·-·-----"""~ 

If the MEM command is used, the value returned by TIME is stored in the 
specified variable or array. When TIME is executed from the front panel, the 
response is displayed on the front panel display. When TIME is executed from 
the controller, the response is sent to the output buffer in the default ASCII 
format. 

HP-IB Dalaformal 

The HP 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASCII format, TIME returns integer results 
in 6-digit signed notation. In the binary format, TIME returns integer results in 
16-bit, 2's complement notation. 

Converting Time Formats 

HP 9000 Series 200/300 controllers use two commands to convert time formats: 
TIME and TIME$. The TIME command converts a formatted time-of-day string 
(hh:mm:ss) into a numeric value of seconds since midnight. The TIME$ command 
converts the number of seconds value into a string representing the time-of-day 
format. 

Related Commands 

SET TIME 



Example 

TIME (cont) 

Example: Setting/Reading Time Since Midnight (TIME) 

This program sets the H P 3245A internal dock to 06:56:40 A.M. (25000 seconds 
past midnight) and verifies that the clock is running by reading the time five 
seconds after the clock is sel (06:56:45). 

10 !fi!.e 

20 
30 CLEAR 
40 OUTPUT 
50 OUTPUT 

60 
70 OUTPUT 
80 WAIT 5 
90 OUTPUT 
100 ENTER 
110 PRINT 
120 ENO 

T !ME 

709 !Clear HP 3245A 
709;HRSTU !Reset HP 3245A 
709; 11 SCRATCH 11 !Clear HP 3245A memory 

709; 11 SET TIME 11 ;(6*3600.)+(56*60)+40 !06:56:40 
!Wait flve seconds 

709; 11 TIME 11 !Read clock time 

709;A !Enter time 

TIME$(A) !Convert time and display 

A.M. 
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TRG 

Description 

Syntax 

Parameters 

Remarks 

Example 
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Pulse Trigger Bus. Pulses the trigger bus (TBO or TBI) specified in the 
DRI\IETBn TRG command when a TfiG command is received by the HP 3245A. 

TRG 

None. 

TRG Performs the Same Action as the HP-IB TRIGGER Command - ···-··~-·--·~-- ... ~ ... - ... ~ --·"'-"""'"'-'~""-'""'"'-·-·--~""'-- .. ----------~-----------

TRG performs the same action in the HP J245A as the HP·IB TRIGGER (Group 
Execute Trigger) command. However. the TRIGGER command also triggers 
other instruments on the HP·IB bus, while TRG triggers only the HP 3245A. 

Related Commands ----·-·-·---"-"'-~"·--

DRIVETBn 

Example: Pulsing TBO Trigger Bus (TRG) 

This program sets channel A to output a 5 V ac PP ramp waveform when the 
TRG command is received. Since TRIGMODE ARMWF is set, the waveform is 
not output until a trigger is received from the source set by TRIGIN (trigger bus 
TBO in this case). Since DRI\IETBO TRG is set, the trigger is generated when TRG 
is executed and pulses TBO. To generate the output waveform, run the program 
and press the Continue key when the program pauses. 

10 !file TRG 

20 
30 CLEAR 709 
40 OUTPUT 709; 1'RST 11 

50 OUTPUT 709;''SCRATCH 11 

60 
70 OUTPUT 709; 11 USE 011 

80 OUTPUT 709; 11 TRIGMODE ARMWF" 
90 OUTPUT 709;'1 DRIVETBO TRG 11 

100 OUTPUT 709; 11 TRIGIN TB0'1 

110 OUTPUT 709;'' FREQ 100'' 
120 OUTPUT 709; 11 APPLY RPV 511 

130 PAUSE 
140 OUTPUT 709;'' TRGII 
150 END 

!Clear HP 3245A 

!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Set 11 armed 11 mode 
!Pulse TBO when TRG received 
!Trigger source is TBO 
!Frequency= 100Hz 
!Output 5 V ac PP rHmp wave 
!Pause program 
!Pulse TBO trigger bus 



Description 

Syntax 

Parameters 

ell 

freq mHz 

Remarks 

Example 

TRIGFREQ 

Triggered Frequency Mode. Allows fast change of AC waveform frequency 
(less than 140 J.lSCC from a subroutine). Frequency change occurs on the high-to· 
low transition of the event specified by TF!IGIN for the use channel. 

TRIGFREQ ch, freq_mlfz 

USE Channel. 0 sets channel A, 100 sets channel B. 

Frequency in millihcrtz (fractional part will be truncated). 

Using TRIGFRECI Command 

Using TRIGFREQ allows frequency chauges to be made faster than with FREQ, 
but eliminates features such a query, display monitoring (MON STATE). autorang
ing, parameter value checking and rounding, and automatic use channel. The 
event set by TRIGIN must be inactive (high) before TRIGFREQ is executed. 

To enter the triggered"frequency mode. the desired waveform function must be 
selected with APPLY ACV/ACI, APPLY RPV/RI'I, APPLY SQV/SQI. or APPLY 
WFV/WFI. Next, TRIGFREQ must be executed with an initial frequency value. 
Then, a second APPLY command (for the same function) or a FAST AMP com
mand must be specified. (If the second API'l Y command is APPLY WFV /WFI, 
the array must NOT be respecified.) When you are finished using the TRIGFREQ 
command. RESET is recommended to correct queries (FREQ?), display monitor
ing (MON STATE), autoranging, etc. 

Related Commands 

FAST AMP. FASTFREQ. FREQ 

Example: Triggered Frequency Changes (TRIGFREQ) 

This program sweeps amplitude. DC offset, and frequency for both channel A 
and channel B. Note that using TRIGFREQ maintains precise phase relationship 
between the two channel outputs since the frequencies on both channels are 
changed simultaneously when TRIGIN is executed. If FREQ or FASTFREQ were 
used, some phase shift would occur sine the frequencies would not be simul
taneously updated. This program requires about 800 JJSec per iteration. 

10 !file TRIGFREQ 
20 
30 ASSIGN @Source TO 709 
40 

50 
60 
70 

N_points=3000 
OUTPUT @Source; 11 RST 11 

OUTPUT @Source; 11 SCRATCH'1 

80 !Define arrays, variables 
90 
100 OUTPUT @Source; 11 DIM F0( 11 ;N_points; 11

)
11 

110 OUTPUT @Source;''INTEGER AMP0( 11 ;N_points; 11 ) 11 

!Number sweep points 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Freq array 
!Ch A amplitude array 
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TRIGFREQ (cont) 
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120 

130 
140 
150 

160 
17U 
180 
190 
200 
210 

OUTPUT @Source;'1 INTEGER AMP1( 11 ;N _points; H)" 

OUTPUT @Source;''INTEGER OfF0( 11 ;N points; H)'' 

OUTPUT @Source;''INTEGER OFF1( 11 ;N _points; 11 ) 11 

OUTPUT @Source;''INTEGER l 'A 11 

!Define ch A and B amplitude and DC offset 

OUTPUT @Source;''SUB DEF_ARRAYS 11 

OUTPUT @Source; 11 FOR I=1 TO 11 ;N po1nts 

OUTPUT @Source;'' FO(I)=l*100.'' 

!Ch B amplitude array 

!Ch A offset array 

!Ch B offset array 

! Def INTEGER vars 

arrays 

!Define arrays 

220 OUTPUT 
230 OUTPUT 
240 OUTPUT 

@Source; 11 AMPO(I)=888+888.*1/'';N_points !Ch A ampt 

250 
260 
270 
280 
290 

@Source; 11 AMP1 ( l )=88811 

@Source; 11 OFFO( I )=Ou 

OUTPUT @Source; 11 OFF1(1)=660.*1/'';N 

OUTPUT @Source;'' NEXT ttt 

OUTPUT @Source; 11 SUBEN011 
OUTPUT @Source; "CALL DE F . __ ARRAYS" 

300 !Set channel A triggering/output 
310 
320 
330 
340 
350 
360 
370 
380 

OUTPUT @Source; 11 USE ou 
OUTPUT @Source;••TRIGIN HIGH'' 
OUTPUT @Source; 11 TRIGOUT EXT'' 
OUTPUT @Sourcej 11 FREO 011 

OUTPUT @Source;"TRIGMODE ARMWF 11 

OUTPUT @Source; 11 APPLY ACV 111 

390 !Set channel B triggering/output 
400 
410 
420 
430 
440 
450 
460 

OUTPUT @Source; 11 USE 100 11 

OUTPUT @Source;''TRIGJN EXT'' 
OUTPUT @Source;''FREQ 0 11 

OUTPUT @Source;''TRIGMODE ARMWF 11 

OUTPUT @Source;''APPLY RPV 1'' 

470 !Set initial values on channels A and B 
480 
490 
500 
510 
520 
530 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 

@Source;'1TRIGFREQ 
@Source; 11 TRIGFREO 
@Source; 11 FASTAMP 
@Source; 11 FASTAMP 

O,F0(1) 11 

100,F0(1> 11 

O,AMP0(1),0 11 

100,AMP1C1),0 11 

po1nts 

!Ch B ampl 
!Ch A DC offset 

!Ch B DC offset 

!End subroutine 
!Call subroutine 

!Use channel A 
!Set TRJGIN HIGH 
!Enable Trigger conn 
!Hold at zero phase 
!Set armed mode 
!Apply sine wave 

!Use ch A 
!External trigger 
!Hold at zero phase 
! set armed mode 
!Apply ramp wave 

!ch A in it freq 
!ch B in! t freq 
!ch A ampl/offset 
!ch B ampl/offset 

540 !Change ch A and B amplitude, DC offset, frequency 
550 
560 !Use channel A 
570 !Define freq array 
580 !Sweep thru points 
590 !Update ch A ampl/off 
600 !Update ch B ampl/off 
610 !ch A trig freq mode 
620 !ch B trig freq mode 
630 !Change frequencies 
640 OUTPUT @Source;" NEXT I 11 

650 OUTPUT @Source;"SUBEND" 



660 
670 !Measure/display iteration time 

680 
690 T1=TIMEDATE 
700 OUTPUT @Source; 11 SWEEPA 11 

710 TZ=TIMEDATE 
720 DISP (T2·T1)/N_points 
730 STOP 

740 END 

A typical return (in ;ISec) is: 

800 

TRIGFREQ (cont) 

!Display iteration time 
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TRIGGER (GET) 

Description 

Syntax 

Remarks 

Example 
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if DRIIIETB11 TRG is set TRIGGER (Group Execute Trigger) triggers the 
specified trigger bus once. then holds triggering. 

TRIGGER 7 
TRIGGER 709 

• TRIGGER performs the same action as the HP J245A TRG command. 
However, the TRIGGER command also triggers other instruments on the HI'· !B 
bus, while TRG triggers only the HP 3245A. 

e If INBUF ON is set. TRIGGER executes immediately even if other commands 
are in the input buffer waiting for processing. 

• If subroutine execution is suspended by an HP 3245A PAUSE command, 
TRIGGER resumes subroutine operation, but does not generate a trigger. 

TRIGGER 7 

TR l GGER 709 

!Send Group Execute Trigger <GET) 

!Send Group Execute Trigger (GET) to 
!device at address 09 



Description 

Syntax 

Parameters 

source 

Remarks 

TRIGIN/TRIGIN? 

Set/Read Trigger Input Source, TR!GIN selects the trigger source used to 
g<cnemte triggers on the USE channeL TR!GIN? returns the TRIG!N source for 
the USE channeL 

TRIGIN [source] 

TRIGiN? 

The source parameters follow, Power-on/reset source= HIGH, default source= 
SGL, 

source Definition 

TBO Trigger Bus 0. Trigger using the signal on the 
TBO trigger bus. 

TB1 

EXT 

EXTBAR 

LOW 

Trigger Bus 1. Trigger using the signal on the 
TB1 trigger bus. 

Trigger Connector. Trigger using the input to 
the front panel Trigger connector. 

Inverse of EXT. Trigger using the inverse of 
the input to the front panel Trigger connector. 

Low Signal · Software Control. Used with the 
HIGH parameter to internally trigger. 

HIGH High Signal - Software Control. Used with the 
LOW parameter to internally trigger. 

HOLD Same as HIGH parameter. 

SGL Single Trigger. Assure a HIGH then change to 
LOW and back to HIGH to internally trigger. 

Selecting Trigger Source (TRIGIN) 

TRIGIN source selects the trigger source used to generate triggers on the USE 
channeL Front panel triggering is selected with TRIGIN EXT or EXTBAR: soft
wane triggering with TRIGIN HIGH, HOLD, LOW, or SGL: and trigger bus trigger
ing with TRIGIN TBO or TEl1, 

Fronl Panel Triggering (TRIGIN EXT/EXTBAR) 

External triggers can be input to the Channel A and Channel B Trigger (l/0) 
ports on the front paneL When TRIGIN EXT or EXTBAR is set, the USE channel 
is triggered with an external (user-supplied) trigger into the Channel A or 
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TRIGIN/TRIGIN? (cont) 

Commands 
2-228 

Channel B Trigger (l/0) port on the front panel (the trigge.r input must be 
TTL-compatible). With TRIGIN EXT, the USE channel is triggered by the Trigger 
(1!0) port. With TRIGIN EXTBAR, the USE channel is triggered by the inverse of 
the Trigger (l/0) port. 

Software Triggering (TRIG IN HIGH/HOLD/LOW /SGL) 

You can internally (software) trigger the USE channel with TRIGIN HIGH, HOLD, 
LOW, or SGL For example, TRIGIN HIGH or TRIGIN HOLD sets the USE chan
nel input HIGH (+5V). Triggering in this manner is equivalent to setting TRIGIN 
EXT and inputting a +5V level to the USE channel Trigger (l/0) port. TRIGIN 
LOW sets the USE channel input LOW (OV). TRIGIN SGL first assures that the 
use channel is set HIGH. then sets the channel LOW and back to HIGH to single
trigger the channel. 

yrigger Bus Triggering f[HIGIN TBn/DfliVETBn) 

TfliGIN TBO or TRIGIN TB1 sets trigger bus triggering on the specified USE 
channeL TRIGIN TEIO sets trigger bus TBO. while TfliGIN TB1 sets trigger bus 
TBI as the bus to be used. The DRIVETBn command selects the source to drive 
the specified trigger bus (TBO or TBI). Use DRIVETBn? to read the source for 
the specified trigger bus. 

With trigger bus triggering (TRIGIN TBO or TFIIGIN TEI1 set), you can input an 
external trigger into the TBO (1/0) or TBl (1/0) port on the HP 3245A rear panel 
or you can use internal (software) triggering to trigger the specified USE channeL 
To do this, DRIVETBn OFF must be set. This disables the software drivt;rs as well 
as any channel's drive (with REFOUT or SYNCOUT) to that trigger bus so that 
the TBO or TBJ port can act as an input terminaL Then, you can input a 
TTL-compatible signal into the TBO or TBI port to trigger the specified USE 
channel (channel A or B). 

Alternatively, you can use DRIVETBn LOW, HIGH, SGL, or TFIG to internally 
drive the specified trigger bus. DFIIVETEin LOW drives the specified trigger bus 
LOW (OV), while DRIVETBn HIGH drives the specified trigger bus HIGH (+5V). 
DRIVETBn SGL pulses the specified trigger bus (LOW then HIGH). 

With DFIIVETBn TFIG set, the specified trigger bus is pulsed (LOW then HIGH) 
when the HP 3245A receives a TRG command or an HP-lB Group Execute 
Trigger (GET) command. Refer to SYNCOUT or REFOUT commands for more 
information on driving a trigger bus from a channel. 

Query Command (TFIIGIN?) 

The TFIIGIN? command returns the current TRIGIN source parameter setting 
(TBO, TBI, EXT, EXTBAR, LOW, HIGH, HOLD, or SGL) for the USE channel 
(channel A or B). 

Related Commands 

DR!VETBn, TRIGOUT, USE 



Example 

TRIGIN/TRIGIN? (cont) 

Example: Using External Triggering (TRIGIN) 

This program uses TRIGIN EXT to trigger the channel B output with the Sync 
Out pulse from channel A. This causes the waveform on channel B to be 180 ° 
out of phase with the channel A waveform Channels A and B are configured to 
output a I V ac PP. 500 Hz sine waveform. 

Since TRIGI\IoODE ARMWF and TRIGIN EXT are set on channel B, channel B will 
not generate an output until an externctl trigger is received on the channel. 
When the channel A output is positive, the Sync Out pulse is HIGH (+5V) and 
when the channel A output is negative. the Sync Out pulse is LOW. 

Thus, channel B is triggered when the Sync Out pulse goes from HIGH to LOW 
(at the 180° point of the channel A waveform). As a result. the channel B 
waveform is !80" out of phase with the channel A waveform. To ensure that 
the 180 ° phase relationship is maintained and that hoth outputs remain at the 
same frequency, the channels use the channel A frequency reference. 

10 !fileTRIGIN 

20 !External connections connect a BNC cable between SYNC OUT of 
30 !channel A and TRIGGER (1/0) of channel B. 
40 
50 CLEAR 709 

60 OUTPUT 709; URST 11 

70 OUTPUT 709;'1SCRATCH'' 
80 

90 OUTPUT 709; 11 USE 0" 

100 OUTPUT 709;'' FREQ 500 11 

110 OUTPUT 709; 11 REFOUT EXT 11 

120 OUTPUT 709; 11 APPLY ACV 111 

130 OUTPUT 709; 11 USE 100 11 

140 OUTPUT 709;'' TRIGMODE ARMWF 11 

150 OUTPUT 709; 11 

160 OUTPUT 709; 

170 OUTPUT 709; 11 

180 OUTPUT 709;" 

190 END 

TRIGIN EXTII 

REFIN EXT 11 

FREO 500 11 

APPLY ACV 111 

!Clear 1-lP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Frequency:: 500Hz 
!Ref freq dest is Freq Ref conn 
!Output 1 V ac PP sine wave 
!Use channel 8 

!Set sync mode on ch B 
!Trigger conn is trigger source 
!Freq Ref conn is input source 
!Output freq is 500 Hz 
!Output 1 V ac PP sine wave 
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TRIGMODE/TRIGMODE? 

Description 

Syntax 

Parameters 

mode 

Remarks 
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Set/Read Trigger Mode, TRIGMODE selects one of three AC triggering modes 
for the USE channeL TRIGMODE? returns the current triggering mode on the 
USE channeL TRIGMODE has no effect on DC outputs, 

TRIGMODE mode 

TRIG MODE? 

The mode parameters follow_ Power-on/reset mode," OFF. 

mode 

OFF 
ARMWF 
GATE 

DUALFR 

Definition 

Disables all triggering modes. 
Selects the synchronized mode. 
Selects the gated waveform mode. 
Selects the dual frequency mode. 

TRIGMODE mode selects one of three AC triggering modes for the USE channeL 
TF!IGMODE OFF disables all triggering modes: TRIGMODE ARMWF selects 
synchronized (armed) mode: TRIGMODE GATE selects gated output mode; and 
TRIGMODE DUALFR selects dual-frequency mode, The power-on mode is 
TRIGMODE OFF. 

~ynchronized Mode (TRIGMODE ARMWF! 

TRIGMODE ARMWF allows AC waveforms from both channels to be 
synchronized. In this mode, the waveform begins outputting when a high-to-low 
edge is received. This allows the synchronization of two waveforms, since when 
a trigger from the source set by TRIGIN is simultaneously received on both chan
nels, AC waveforms begin outputting synchronously from both channels. 
Synchronized mode is convenient for generating multiphase AC waveforms and 
precise harmonics. 

In synchronized mode, one channel is designated as a nmaster" and one or more 
other channels are designated as !tslaves11

• Each channel (master or slave) 
generates a reference frequency (1073741.824 Hz) based on its internal reference 
oscillator. 

In synchronized mode, each slave's oscillator locks on to the reference frequency 
generated by the master. When the master and the slaves are triggered (all chan
nels must be triggered simultaneously), each channel begins outputting its 
waveform at the selected frequency and phase angle. At power-on/reset, channel 
B is slaved to channel A. 



TRIGMODE/TRIGMODE? (cont) 

Vv'hen synchronized mode has been enabled. use an APPL V comrnand to set the 
waveform function (sine ramp. square. or arbitrary) on each channel and its as
signed frequency (FREQ) and phase angle (PANG), When the master and slaves 
are simultaneously triggered by a trigger from the TRIGIN source~ each channel 
begins outputting its defined waveform, Note that all channels MUST be trig
gered at the same time, 

In synchronized mode, the APPLY commands,, ARANGE ON, OCOFF, DUTY, 
FREQ, IMP, PANG, RANGE, and TRIGMODE Af!MWF reset the waveforms from 
the master and the slaves to their starting phase. After one of these commands is 
executed, the waveform returns to its assigned phase angle .:uui waits for another 
trigger before resuming, (Sending an ARANGE, IMP, or RANGE command to the 
same range will not reset the waveforms to their starting phase) 

AC waveforms can be gated by using the TFIIGMODE GATE command, Gated 
mode is convenient for generating waveforms which must start and stop at 
precisely the zero phase point With gated mode, when the signal on the trigger 
event selected by TRIGIN is LOW (OV), the channel generates the waveform 
specified by APPLY, When the trigger signal goes HIGH (+5 V), the waveform 
output continues until it reaches its zero phase point and then stops. 

Zero phase is defined as the positive-going, zero-crossing point of a sine, ramp, or 
square waveform (relative to the DC offset), For arbitrary waveforms, zero 
degrees is defined as the first of the 2048 points required to define the 
waveform, At power-on, gated mode is disabled (TRIGMODE OFF) and the 
waveform is continuously generated (no trigger is required). 

With dual-frequency mode, an AC waveform (sine, ramp, square, or arbitrary) 
can be modulated between two frequencies, An APPLY command sets the 
waveform to one of the two assigned frequencies (FREQ command) based on the 
logic level of the trigger event You can use TFIIGMODE DUALFR to enable 
modulation of AC waveforms between two ·frequencies. This mode is con
venient to generate precise frequency changes or to hold a w;p,:eform at a 
specified frequency determined by tlw logic level of the selected trigger event, 

The two waveform frequencies are set by the FREQ /rcq_ I [,j rcq_j] command, 
where lreq_l is the output frequency when the event selected by TRIGIN is 
HIGH (+5V) and lreq,_2 is the output frequency when the trigger event is LOW 
(OV). For sine, square, and arbitrary waveforms, both frequencies must be in the 
range 0 to I MHz, For ramp waveforms, both frequencies must be in the range 0 
to 100 kHz, At power-on, both frequencies are set to 1000 Hz, 

NOTE 

Executing APPLY commands, ARANGE ON, DCOFF, DUTY, FFIEQ, IMP, RANGE, 
or TRIGMODE may cause the output wavclorm to momentarily change to the of her 
of the two frequencies, 
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TRIGMODE/TRIGMODE? (cont) 

Examples 
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(luery Command (TRIGMODE?) 

The TRIGMODE? command returns the current mode setting (OFF, AR MW F, 
GATE. Dl.JALFR) for the USE channeL 

APPLYs, FREQ, PANG. RFFIN. REFOUT. TRIGIN, USE 

Example: Generating Armed Waveform (TRGMDE_1) 

This program shows how TRIGMOOE ARMWF arms (but does not trigger) chan
nel A. This prevents the waveform from being output until a trigger from 
TRIGIN source is received. When the program executes, channel A is armed and 
configured to generate a 100 kHz square wave @ 5 V ac PP and 2.5 VDC offset. 

Since the channel was armed by TFIIGMODE ARMWF, the waveform is not 
generated until TRIGIN SGL is executed, even though APPLY SQV 5 is executed. 
Note that the program is paused (line 120) to allow changes to the circuit or 
device to receive the output, as required. To generate the waveform, run the 
program and then press the Continue key. 

10 ! file TRGMDE 1 -
20 
30 CLEAR 709 !Clear HP 3245A 
40 OUTPUT 709; 11 RST 11 !Reset HP 3245A 
50 OUTPUT 709; 11 SCRATCH 11 !Clear HP 3245A memory 
60 

70 OUTPUT 709; 11 USE 0" !Use channel A 

80 OUTPUT 709; 11 TRIGMODE ARMWF" !Set 11 armed 11 mode 
90 OUTPUT 709; 11 FREQ 100E3 11 !Output freq is 100 kHz 
100 OUTPUT 709; 11 OCOFF 2.5 11 !2.5 VDC offset 

110 OUTPUT 709; 11 APPLY SQV 5 11 !Output square wave @ 5 v ac PP 
120 PAUSE !Pause program 
130 OUTPUT 709; 11 TRIGIN SGL 11 !Single trigger channel A 
140 END 

Example: Generating Gated Waveform (TRGMDE_2) 

This program enables gated waveform mode on the channel A. When the exter
nal input to the channel is LOW (OV), the channel outputs a 60 Hz sine wave@ 
1.5 V ac PP. When the external input is HIGH (+5V). the sine waveform con
tinues to its 0 phase point and then stops. 

10 !file TRGMOE_2 
20 !External connections · connect a power supply to the 3245A 
30 !TRIGGER (J/0) BNC (channel A). Vary supply between OV and +SV. 
40 
50 
60 

70 
80 
90 
100 

CLEAR 709 
OUTPUT 709; 11 RST 11 

OUTPUT 709;HSCRATCH 11 

OUTPUT 709; 11 USE 011 

OUTPUT 709; 11 TRIGMODE GATE 11 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 
!Set gated waveform mode 



TRIGMODE/TRIGMODE? (cont) 

110 OUTPUT 709; 11 TRIGIN EXTr1 !Trigger conn j s trig source 

120 OUTPUT 709; 11 FREQ 60 11 !Frequency = 60 Hz 

130 OUTPUT 709; 11 APPLY ACV 1 . 511 !Output sine wave @ 1 . 5 v ac pp 

140 END 

Example: Generating Dual-Frequency Waveform (TF!GMDE _ 3) 

This program shows how the output frequency can be changed based on I he 
le\'el of the trigger signal. When the program executes, a subroutine is 
downloaded which outputs a 100 Hz or I kHz sine wave @ I V ac PP. based on 
the trigger signal leveL Since the power-on value of TRIGIN is HIGH, the first 
frequency listed in the FREQ command (100Hz) is output. Then, when TF!IGIN 
LOW is executed. the second frequency in the FF!EQ command (I kHz) is output. 

NOTE 

This program loops continuously /rom line 120 to line 160. To exit the loop and 
11op the program, prc1s the {ron/ panel Local k,•y and reset the instrument /rom 
the H P 3245A {ron/ panel. 

10 ! file TRGMDE~ .. 3 
20 
30 CLEAR 709 
40 OUTPUT 709; 11 RST 11 

50 OUTPUT 709; 11 SCRATCH 11 

60 
70 OUTPUT 709; 11 SUB DUAL FREQ 11 

80 OUTPUT 709; 11 USE 0" 
90 OUTPUT 709; 11 TRIGMODE DUALFR 11 

100 OUTPUT 709; II FREQ 100,1E3 11 

110 OUTPUT 709; 11 APPLY ACV 1u 

120 OUTPUT 709; 11 WHILE 1" 
130 OUTPUT 709; 11 TRIGIN HIGH 11 

140 OUTPUT 709; II WAIT 1" 
150 OUTPUT 709; 11 TR!GIN LOW 11 

160 OUTPUT 709; 11 WAIT 1" 
170 OUTPUT 709; 11 END WHILE 11 

180 OUTPUT 709;"SUBE'ND 11 

190 OUTPUT 709; 11 RUN DUAL FREQ 11 

·-
200 END 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Begin subroutine 
!Use channel A 
!Set dual frequency mode 

!Output 100 Hz or 1000 Hz 
!Output 1 V ac sine wave 

!Begin continuous Loop 

!Set freq to 100 Hz 
!Maintain 100 Hz for 1 sec 

!Set freq to 1 kHz 
!Maintain 1 kHz for 1 sec 

! End loop 

!End subroutine 
!Execute subroutine 
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TRIGOUT jTRIGOUT? 

Description 

Syntax 

Parameters 

control 

Remarks 

Commands 
2·234 

Enable/Read Trigger Output HIIGOUT enables or disables trigger outputs from 
the USE channel Trigger connector when the channel is triggered with TFIIGIN 
HIGH, HOLD, LOW, or SGL TRIGOUT? returns the current setting for the USE 
channel Trigger connector. 

TRIGOUT control 

TRIGOUT? 

The control parameters follow. Power-on/reset control = OFF. 

control 

EXT 
Off 

Description 

Enables outputs from the Trigger connector. 
Disables outputs from the Trigger connector. 

Hardware Input Triggers Disable Trigger Connector 

Outputs from the Trigger connector are automatically disabled when TFIIGIN 
TBO, TB1, EXT, or EXTBAR is selected. Similarly, if TRIGIN TBO, TB1, EXT or 
EXTBAR is selected and TRIGOUT EXT is then selected, TRIGIN HIGH is auto
matically set. 

Query Command (TFIIGOUT?) 

The TRIGOUT? command returns the current setting of the USE channel Trigger 
connector. 

Related Commands 

TRIGIN, USE 



Example 

TRIGOUT /TRIGOUT? (cont) 

Example: Triggering Channels Simultaneously (REFIN~OUT) 

This program uses FIEFIN and REFOUT to lock channel B (slave) output to chan
nel A (master) output Both channels output a 5 V ac PP ramp waveform. Since 
the Trigger ports of the two channels are externally connected. a triggc on 
channel A is also routed to channel B so that both channels are simultaneously 
triggered. 

Since REFOUT EXT and REFIN EXT are set. the reference frequency on channel 
A is routed (internally) via the Freq Ref connector on the rear panel (no external 
connection is required). This prevents any drift in relative frequency and ensures 
that the two channel outputs are exactly at the same frequency. TRIGIN LOW 
triggers both channels simultaneously to begin synchronous outputs. 

10 
20 
3 

4 

5 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 

!file REFIN OUT 

!External connections connect a BNC cable between the 
!Trigger (I /0) ports of channels A and B. 

CLEAR 709 
OUTPUT 709; 11 RST 11 

OUTPUT 709; 11 SCRATCH 11 

OUTPUT 709; 11 USE 011 

OUTPUT 709;" TR!GMOOE ARMWF 11 

OUTPUT 709; 11 TRIGOUT EXT 11 

OUTPUT 709; 11 REFOUT EXP 

OUTPUT 709;" FREQ SE3 11 

OUTPUT 709; II APPLY RPV 5" 

OUTPUT 709;"USE 100 11 

OUTPUT 709; 11 TRIGMOOE ARMWF 11 

OUTPUT 709; 11 TRIGIN EXTu 

OUTPUT 709; REFIN EXT" 
OUTPUT 709; II FREQ 5E3 11 

OUTPUT 709; II APPLY RPV 5" 

OUTPUT 709; 11 TRIGIN LOW 11 

ENO 

!Clear HP 3245A 
!Reset HP 3245A 
!Clear HP 3245A memory 

!Use channel A 

!Set synch mode on ch A 
!Enable trigger out from ch A 
!Freq Ref conn is destination 
!Output freq is 5 kHz 
!Output 5 V ac pp ramp wave 

!Use channel B 

! Set synch mode on ch B 

!Trigger conn is trigger source 

!Freq Ref conn is 
!Output freq is 5 
!Output 5 V ac PP 

!Trigger both chs 

input source 
kHz 
ramp wave 

simultaneously 
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USE/USE? 

Description 

Syntax 

Parameters 

Set/Read Use Channet USE selects the channel (A or B) to receive subsequent 
commands. USE? returns the current USE channel. 

USE ell 

USE? 

ell Selects the channel (A or B) to receive subsequent commands. USE 0 or USE 
CHANA selects channel A. USE 1 00 or USE CHANB selects channel B. 
Power-on/reset ch = channel A (USE 0). 

Remarks 

Examples 
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USE Within Subroutines _____ ,,_ ........... __ ,_,,,~~·-"""""'" 
When a subroutine is executed, its USE ch is initially set to the same channel as 
previously defined in the main program. The subroutine may then define a dif
ferent USE ch. If USE is executed within a CALL subroutine. the ch designation 
in the subroutine is retained when the subroutine finishes execution. 

If USE is executed within a RUN subroutine, the HP 3245A uses that USE ch 
designation ONLY in the subroutine. After the subroutine finishes execution, the 
assignment reverts back to the value assigned before the subroutine was run. 

Front Panel vs. HP-IB USE Channels 

Commands originating from the front panel or HP-IB may or may not have the 
same USE channeL If a USE channel is assigned from the front panel, all sub
sequent commands entered from the front panel (or from HP-IB) will he direc
ted to that channeL If a different USE channel is assigned over Hl'-!B all sub
sequent commands sent over HP-IB will be directed to that channeL 

Query Command (USE?) 

The USE? command returns the current USE channel (channel A or B). USE? 
returns "0" if channel A is the USE channel or returns "I 00" if cha nne! B is the 
USE channeL 

Related Commands 

CALL, RUN 

Example: Selecting Channel B as USE Channel. 

At power-on, channel A is selected as the USE channeL This program line sets 
channel B as the USE channeL Note that USE CHANB could also be used. 

10 OUTPUT 709;••usE 100•• !Use channel B 



Description 

Syntax 

Parameters 

variable 

expression 

array name 
[element] 

Remarks 

VREAD 

Read Variable/Array, Returns the value of the specified variable, expression, or 
array. 

wariable 
VREAD expression 

array _name [element] 

Variable read, 

Any valid number or numeric expression (enclosed in parentheses), 

Array name/element read, 

Reading Variable/Array Value Using \/READ 

Use \/READ variable to read the value of a variable, For example, \/READ A 
reads the value of variable A Use \/READ array,,namc [(dement)] to read the 
value of an array or a specified element When clement is not specified, \/READ 
returns the values of all elements in the array, 

When dement is specified, \/READ returns the value of the specified element 
For example, DIM VOUT(3) defines a 4-element array. \/READ VOUT(2) returns 
the value of element #2, while \/READ would return the value of each of the 
elements in VOUT. 

Turn Memory Mode OFF Before Using \/READ 

VREAD transfers variable or array values from memory to the output buffer. 
Always turn memory mode OFF (MEM OFF) before executing \/READ. 
Otherwise. VREAD attempts to write data into memory and an error occurs 
Memory mode is automatically turned off as required for variables, hut not for 
arrays. 

Data_ Destination 

If MEM is used, the value returned by VREAD is stored in the specified variaiJie 
or array. When \/READ is executed from the controller. the response is sent to 
the output buffer in the default ASCII format. 

HP-IB Data Format 

The HP 3245A returns numeric results in either ASCII or binary format (see the 
OFORMAT command). In the default ASCII format. \/READ returns REAL vari
ables in 8-digit scientific notation and INTEGER variables in 6-digit format. 
(Array elements are separated by carriage return and line feed.) In binary format, 
\/READ returns REAL variables in IEEE-754 64-bit format and INTEGER vari
ables in 16-bit format. 
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VREAD (cont) 

Examples 
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Related Commands 
--~---~- -------~ ---------- ---------------

DISP. DSP, FETCH 

Example: Reading Array Values Using MEM/VREAD 

This program defines array A as a 3-element INTEGER array and stores the HP 
3245A HP·lB address and duty cycle in the first two elements of the array (ele· 
ment 3 remains at 0). Then. VREAIJ A reads the data stored in array A. Since A 
is an array and since memory mode is N(Jr automatically turned off for arrays, 
MEM OFF (line 100) must be used to prevent an error when \fREAD is executed. 

10 DIM A(0:2) 

20 CLEAR 709 !Clear liP 3245A 

30 OUTPUT 709; 11 RSTu !Reset HP 3245A 
40 OUTPUT 709; 11 SCRATCH 11 !Clear liP 3245A memory 
50 
60 OUTPUT 709; 11 INTEGER AC2) 11 !Define A as INTEGER array 

70 OUTPUT 709;11MEM AU !Store data in array A 
80 OUTPUT 709; 11 ADDRESS? 11 !Ouery liP 3245A address 
90 OUTPUT 709;UOUTY?u !Query duty cycle 
100 OUTPUT 709; 11 MEM OFF 11 !Turn memory mode off 

11 0 OUTPUT 709; 11 VREADn !Read array A values 
120 ENTER 709;A(*) !Enter values 
130 PRINT A<*) !Display values 
140 ENO 

For a factory-configured instrument, a typical return is: 

9 50 0 

Example: Reading Array Values Using FILlfVREAD 

This program uses \fREAD to read arra~ VOUT which contains four stored read· 
ings to be output. This example is similar to the previous program, except that 
FILL is used to fill the array. 

10 DIM Rdgs(0:3) 
20 OUTPUT 709; 11 DIM VOUT(3) 11 

30 OUTPUT 709; 11 FILL VOUT ·5,0,5,10 11 

40 OUTPUT 709; 11 VREAD VOUT 11 

50 ENTER 709; Rdgs(*) 
6D PRINT Rdgs(*) 
7D END 

A typical return is: 

0 5 10 

!Dimension controller array 
!Dimension array VOUT 
!Enter array values 
!Read array element values 
!Enter results 
!Display results 



Description 

Syntax 

Parameters 

seconds 

Remarks 

Example 

WAIT 

Wail. The HP 3245A waits the specified number of seconds before continuing. 

WAIT seconds 

Specifies the time (in seconds) that the HP J245A pauses. Valid range = 0 
seconds through 21,4 74,836 seconds (about 248 days). Power-on/reset '<'com/ 1 = 
0. 

WAIT Time Resolution 
·-~·- .. -~·-·-"-""""'-'~"'"-~-

Resolution for the WAIT command is lOf'S for values s30 msec and 10 msec 
for values >30 msec. 

WAIT Within RUN Subroutine 

If WAIT is specified within a RUN subroutine, the wait occurs within the sub
routine only. 

Related Commands __ , ---

WA!TFOR 

Example: Using the WAIT Command 

This program statement pauses the HP 3245A for 2 msec. 

100 OUTPUT 709; 11 \.JAIT 2E·3 11 !Pause for 2 msec. 
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WAITFOR 

Description 

Syntax 

Parameters 

source 

edge 

Remarks 

Example 
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Wait lor Event. Causes the HP J245A to wait until a trigger edge is received 
from the specified source. 

WAITFOR source, edge 

The source parameters follow, 

source Definition 

TBO 
TB1 

Wait for edge on backplane trigger bus 0. 
Wait for edge on backplane trigger bus 1. 

The edge parameters follow, 

Definition 
edge h 

HL Watt for 

LH Wait for 

high·to· Low edge. 

Low·to·high edge. 

Related Commands -------·-OOOOM ______ _ 

WAIT 

Example: Wail For Edge 

This program statement causes the HP J2~5A to wait for a falling (HL) edge on 
trigger bus TBO. 

10 OUTPUT 709; 11 WAITFOR TBO,HL'' !Woit for HL edge on TBO 

Example: Wail For Pulse 

This program line causes the HP 3245A to wait for a high-to-low-to-high pulse 
on trigger bus TB I. 

10 OUTPUT 709; 11 WAITFOR TB1,Hl;WAITFOR TB1,LH'' 



Description 

Syntax 

Parameters 

expression 

Remarks 

Example 

WHILE .. END WHILE 

While-End While Loop, Defines a loop within a subroutine which is repeated as 
long as the numeric expression is TRUE 

WHILE expression 

program segment 

END WHILE 

A numeric expression that is evaluated as TRUE if nonzero, or FALSE if 
evaluated as zero. 

WHILE may be used only within HP 3245A subroutines and the subroutine must 
be called (CALL command) or run (RUN command) to execute the commands, 

The WHILE .. END WHILE operation depends on the result of a test performed at 
the start of the loop, If the test is TRUE (not equal to zero), the program seg, 
ment between the WHILE and END WHILE statements is executed and a branch 
is made hack to the WHILE statement. If the test is FALSE (equal to zero), 
program execution continues with the first statement after the END WHILE 
statement. 

Related Commands 

FOR. .. NEXT, IF. .. END IF, SUB, SUBEND 

Example: Using a WHILE ... END WHILE loop (WHILE) 

This program uses subroutine PWRTWO with a WHILE loop to display the 
powers of 2 less than 1000 (1, 2,,., 512) on the front panel display. 

10 ! file WHILE 

20 
30 CLEAR 709 
40 OUTPUT 709;''RST 11 

50 OUTPUT 709;''SCRATCH 11 

60 

70 OUTPUT 709; 11 SUB PWRTW0 11 

80 OUTPUT 709; 11 1=1 11 

90 OUTPUT 709; 11 

100 OUTPUT 709;'' 
110 OUTPUT 709;'' 
120 OUTPUT 709;" 
130 OUTPUT 709;" 

140 OUTPUT 709; 11 

WHILE I <= 1000 11 

DISP 111 

1=(2*1) 11 

WAIT 1 II 

END WHILE 11 

DISP 'Done•n 

!Define subroutine PWRTWO 
! I = 1 
!Continue until 2*I >= 1000 
!Display value of I 
!Assign next value to I 
!Wait 1 second 
!End when 2*1 >= 1000 
!Display message when done 

Commands 
2·241 



WHILE .. END WHILE (cont) 

Commands 
2-242 

150 OUTPUT 709;''SUBEND'1 

160 OUTPUT 709; 11 CALL PWRHJQH 

170 END 

1 End subrout l ne 

!Call subroutine PWRTWO 








